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Abstract 
With point of departure in the world of software, we identify the Open Source concept, enabling us to
analyse the application of this, in our view, evolutionary idea in different realms. The realms in question
are the Open Learning Initiatives; OpenCourseWare, the Open Knowledge Initiative, the Open
Learning Support and finally Connexions. 
   Our cardinal question sums up our focal point: The unfolding of the Open Source method within the
realm of online educational institutions: how does it progress and why? 
   We identify structures within the educational system that can benefit and thrive from implementing
the Open Source concept. After researching and analysing these initiatives, we deduce possible
universal principles at work beneath the Open Source movement via the works “The Open Society and
its Enemies” volume one and two by Karl R. Popper. 
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Opening Statement
Though indeed different, this project is, in a way, a natural follow-on from the project entitled
"CorporateRight?- A Study of the Past, Present and Future of Copyright" dating from the spring
semester of 2004. Having worked intensively within the field of copyright and technology for a
semester, the findings lingered with some members of the group during the summer and eventually a
project proposal for the autumn semester of 2004 was spun off.
   Evidently, the proposal and indeed the project, of which this introduction constitutes the first pages,
came to focus on the Open Source movement1 and the wider, social implications of the dynamics that
permeates the Open Source Initiative (OSI), with focus on the new wave of Open Learning Initiatives
within the educational sphere. 
   It might truthfully be said that "CorporateRight?" and "Open Source Learning" have evolved out of the
same embryo. However, the two projects differ on a fundamental level. "CorporateRight?" identified
and described a number of problems and negative consequences; more abstractly, aimed to describe
the forces of control versus those of non-control (which can usually be transcribed directly into
corporate interests versus non-corporate). This is not the case with "Open Source Learning", as we
consider the development taking place as a positive and natural part of evolution.
Our Objective
This project is meant to generate a basic albeit in-depth perspective on the implications of a practical
implementation of Open Source ideals outside of the software realm. If the reader is lacking basic
understanding of what Open Source is, it is highly recommended to skip temporarily to the first chapter
before continuing reading here. The peer to peer (P2P2) aspect and the underlying dynamics thereof,
within the Open Source movement, is one of our main focuses as it describes types of collaboration
almost3 exclusively pertaining to Open Source. It is important to note that P2P has, under different, if
any, names, spontaneously emerged throughout history whenever the environment has been fertile –
every time with remarkable results4. Our project does not, despite the updated, and to our belief more
concise, terminology used, comprise any sort of revolutionary idea. It is simply documenting and
analysing the evolution of an already established and visible concept that has so far only reached a
minority.
1 Described briefly in "CorporateRight?" p. 48 under the heading "The Open Source Movement: Laying a New
Foundation?"
2 See Glossary
3 'Almost' because P2P-like environments can be emulated to a certain degree  in closed corporate structures
4 Examples follow later in the introduction
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How
Taking our point of departure in the world of software, we identify the concept of Open Source in order
for us to be able to analyse the application of this evolution in different realms. The realms in question
are the educational initiatives; OpenCourseWare5 (OCW), the Open Knowledge Initiative6  (OKI), the
Open Learning Support7  (OLS) and finally Connexions8. 
   The different educational initiatives share the idea that open sharing of knowledge through the
Internet will benefit evolution of knowledge distribution on a macro-scale. The idea behind these Open
Learning Initiatives is that if knowledge is shared openly between different institutions and individual
peers, knowledge can develop and spread more rapidly, as opposed to knowledge being kept closed
within respective institutions. Many contemporary institutions might, for instance, invest effort into
researching the exact same problems, thus progress is slowed and, furthermore, efforts are duplicated
and collaboration hindered because of lack of knowledge-sharing between peers. Our hypothesis is
that there is great potential in connection to practical implementations of openness, e.g. moving away
from the traditional few-to-many approach and instead implementing a P2P method which we find will
benefit all peers instead of a privileged few.
   In our analysis of the different initiatives within the new wave of Open Learning, our focus is primarily
on the extent of openness in relation to the content available on the respective website (is it open to
modification, for instance) and the possibilities of feedback mechanisms.  
   After researching these initiatives, we aim to deduce possible universal principles at work beneath
the Open Source revolution via the two works of the philosopher/sociologist Karl R. Popper "The Open
Society and Its Enemies" (1945). 
   
Creation wise, the authoring approach of this project group is adjusted as to achieve the best possible
homogeneity within, and accessibility to, the material contained in the report. This is achieved by
breaking all sections within the project into smaller modules that are constructed and worked on by
subgroups. The subgroups frequently rotate, discuss and share their material in order to accomplish
the best possible peer reviewing of all the different modules. Weekly meetings are held where the
overall strategies are worked with and calibrated. Most importantly, these meetings serve to ensure that
the subgroups are in sync with the project strategies. To the highest attainable extent the individual and
collective authoring process will be dictated by the gradually accumulated knowledge from the subject
at hand; as such the reader will gain a direct, as well as indirect, understanding of how the group went
about constructing the project from reading it. 
5 Welcome to OpenCourseWare: http://ocw.mit.edu/index.html November 24th 2004
6 OKI - Open Knowledge Initiative: http://www.okiproject.org/ November 24th 2004
7 OLS - Open Learning Support: http://ols.usu.edu/aboutOLS/ November 24th 2004
8 Connexions: http://cnx.rice.edu/ October 5th 2004
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Justification and TOWs
We hope to identify structures within the educational system that benefit and thrive from implementing
the Open Source concept. This efficiently leads us on the underlying rationality as to why we have
chosen to focus our research in this area. In order to achieve the most macro-structural view on the
subject a metaphor is needed. Try picturing development within the Western sphere as a spiral motion,
which at its core is made up of the vaporous substances we normally term thoughts and emotions, and
at its outer boundaries consists of manifested physical reality. In between the two extremities exists a
wide range of more or less strongly manifested systems and structures (examples include everything
from sociological norms to legislative jurisprudence to actual physical structures). The spiral derives its
characteristics from the core but is naturally situated in a flux of constant feedback between the
different layers. 
   In order to achieve lasting changes within the spiral, one is best off trying to establish an
interconnected web of coherent knowledge (hereafter termed Twirl Oriented Webs [TOW]) near the
core of the spiral. This allows for a gradual, almost 'viral', transmutation of knowledge from a more or
less ethereal domain into physical reality, in the same way a biological virus aims to penetrate cells of
the host before it can efficiently propagate further. 
   In trying to find out why some TOWs succeed where others fail one must look at the inherent nature
of the webs and the spiral they exist within; as the spiral is constantly changing, the survival rate of the
individual TOW is closely linked to how high the probability is of transmutations occurring within it. In
human structures this translates into how efficiently the TOW itself allows for transmutations to happen.
Consequently, the most adaptable TOW is inherently the strongest. A multitude of humanly initiated
TOWs have existed since the dawn of mankind (e.g. anything from fundamental webs of human
interaction to larger and more complex TOWs of socialism and capitalism down to smaller, but efficient,
webs such as various forms of meditations and philosophies). Today it is our belief that the most
adaptable humanly initiated web goes by the name of Open Source, therefore we have chosen to zoom
in on one of the, as of yet, lesser documented areas which Open Source is slowly starting to permeate
– education.
Concluding Remarks on the Opening statement
As one can gather from the introduction above, "Open Source Learning" is an atypical project in that it
does not problematise the field of study, but rather provides a counterweight to bleak and dystopian
views; it describes a solution instead of identifying a problem. The OSI is a force of non-control within
the software industry, but through clever legal thinking it has written the controlling forces out of the
equation without removing itself from the market. 
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   It is still possible to make money from Open Source, but software released properly under a license
approved by the OSI (for example the GNU General Public License [GPL]) is effectively shielded from
being annexed into any given corporation determined to monopolise the software for its own profit. 
   Open Source is therefore a powerful force. Through the use of rules like copyright, essentially (and
originally) designed to balance power between corporate entities within the capitalist system and the
public, it turns competition to its own advantage and builds on contributions coming from both ends of
the public-corporate power-spectrum. Open Source is advancing through competition because
competition in this context does not have the characteristic of advancing one thing on behalf of another
– it is not, as Richard Stallman would say, combat.9
   By distributing the power between the creators and the users, indeed making the users the creators,
Open Source initiatives can establish a development cycle with a flat structure. All peers are equal
because, in principle, they have the same opportunities to exercise influence. However, this flat power
structure became possible only with the emergence of the Internet, which allowed everyone to be
connected to everyone else and exchange data easily and with increasing speed.
It is against this backdrop our project takes place. The underlying assumption that we live in an age of
fusion, where computer technology is increasingly integrated with every kind of product manufactured
and with the emergence of the network, these devices will start communicating with each other. This
needs not be through a cable plugged into the wall, but rather it can happen through the air as the
Internet has gone wireless. The network is ubiquitous, meaning that access to and the exchange of
information can take place almost instantaneously. This fusion means that the practical philosophy
employed by developers of technology has implications reaching far beyond the technological sphere,
but also that developers of technology have started, at least to some extent, to take inspiration from
other sciences, such as linguistics and biology. 
Delimitations
As stated in the introduction, this project is written on the background of a wired/connected society in
which money does not necessarily buy trustworthy software, because the corporations that supply that
software are after just that: money. In order to make money, these corporations feel the need to keep
their business, their code, secret to outside reviewers. It is in this setting on this background that the
need for transparency arises and because computer technology is so integrated with everything we
deal with in everyday life, this transparency is being extended to incorporate these aspects of society.
   Of course, a wider incorporation of first computer technology and later Open Source and P2P
philosophies into society in general has some far reaching consequences (P2P production, the
possible dissolving of the national state, fight for information control etc.). However, time and the desire
9 "Competition becomes combat when the competitors begin trying to impede each other instead of advancing
themselves—when "Let the best person win" gives way to "Let me win, best or not.", Stallman - Free Software, Free
Societies.pdf, p. 21/226
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to keep the project as tight and focused within the relatively elastic framework already laid down oblige
us not to explore the more widespread effects that this evolution has on the overall societal structure
(arguably, reworking the educational sphere eventually means reworking society as a whole). Plainly
put, we focus on the educational sphere and only temporarily leap out into the macro-structures that
surrounds online educational systems. Also, we are convinced that the tech-fusion age that we use as
our point of departure is an evident and indeed visible (to those who care to look anyway)
phenomenon. 
   Geographically, the reader might find it paradoxical that we deal with an abstract concept that cannot
totally be pinned down to any specific country or region (although the US is naturally dealt with more
extensively due to its high concentration of Open Source developers and researchers), only to return to
research and initiatives based in the US. Indeed, this is a coincidence more than a paradox. Because
Open Source is inherently net-based (the rapid transfer of innovation and feedback and the P2P
production would not be possible otherwise) and thus inherently decentralised, it is not possible to pin a
national flag onto the phenomenon. 
10/76
Cardinal Question
• The unfolding of the Open Source method within the realm of online educational institutions;
how does it progress and why?
Sub questions
• The functions of Open Source (technology) and how this evolution started (background)?
• What are the ideas behind OpenCourseWare (OCW), Open Knowledge Initiative (OKI), Open
Learning Support (OLS) and Connexions?
• How do OCW/OKI/OLS/Connexions work? 
• The connections between OCW/OKI/OLS/Connexions and the Open Source concept? 
• How can Karl R. Popper's "The Open Society and Its Enemies" (1945) highlight the qualities of
the Open Source concept?
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Pratical Information about Footnotes and Appendices
If you are reading this project as a PDF document, please disregard the following and skip to the next
page.
   Throughout this project, there will be many references to different web pages. For the sake of
convenience for the reader (and because web page addresses are often quickly outdated), we have
included a copy of these specific web pages and documents on the enclosed CD or downloaded ZIP
package. Also, for the sake of convenience some books used are included as PDF files10 together with
the saved web pages.
   When reading a footnote containing a web page, there is first a title of the page followed by its
location on the web. On the CD, there will be a file containing that title. That file will be the appropriate
web page (there will also be a text file with the location of the web page if the reader wishes to explore
further on the Internet).
An example: Footnote 37 reads: "GNU - Free Software Foundation: http://www.gnu.org/fsf/fsf.html
November 24th 2004". If the reader wishes to read this specific web page, he inserts the enclosed CD
into a computer, locates the file called 'GNU - Free Software Foundation.htm' and opens it by simply
double clicking it. If the user wishes to explore the website further, it is done simply by connecting to
the Internet and copying the URL (the part after the colon, in our example
http://www.gnu.org/fsf/fsf.html) into a browser.
10 See Adobe Acrobat Reader (http://www.adobe.com)
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The Background and Technology of Open Source
Introduction
If one is familiar with the concepts and developments within the Open Source movement, it is
recommended to read the following chapter on Open Source lightly, or,  if one is proficient within the
field, jump directly to page 33; Wikipedia.
  
Open Source is a term coined in the software branch of technology and Open Source is immediately
associated with the computer realm. Open Source philosophy has proved to be a highly efficient and
adaptable model for software development. Therefore, the concept does not need much modification
before it is readily adapted by other spheres, for example the educational. By means of applying ideas
from OSI onto other structures in society, Open Source is likely to exercise more direct influence on our
everyday life, education and democracy. 
   Hoping to win some support for this argument, however, requires a basic understanding of what
Open Source actually is, as the term might be unfamiliar to anyone who is not much involved with
computers. For the computer literate, the term is quite transparent (Open Source means free access to
the source code), but for those who are not familiar with technological terminology it might be a bit
more elusive. Arguably it is more tangible to move from a social sphere and into the technical realm
and then back out into the macro-structures of our world, we start by viewing Open Source as a model
for social interaction; later on conveying a technical understanding of the term.
   Although the term Open Source was coined in the software industry, it is a concept that is recognised
in a number of other contexts, many of which by far predate the invention of the microchip. One
example is language. Anyone who speaks a given language, for example English, is not just a user,
but also a creator of language. If any user perceives a 'bug' in the English language, for example an
action or a concept, for which there exists no describing word, he or she might try to fix it, 'debug'11 it as
it were, by inventing a new word. This new word is a new mutation that contains the genes of the
English language along with some new ones. By using the word the creator releases it into the lingual
environment where it may have to compete against other words bearing the same meaning. If the word
is good for that purpose, better than the competing words, it will catch on: a growing number of English
speakers will use the word when speaking and writing and other users/creators will build upon that
specific word when they want to explore the concept pertaining to the word further. Eventually, when
the word has proved its worth by remaining in the English language (meaning that it is commonly used)
for a sufficient amount of years, it will enter officially into the English language and it will be found in
popular English dictionaries (for instance, the verb to google, which means to "search for information
on the Internet, especially using the Google search engine"12 and spread through Internet users, or the
11 Bug and debug are terms traditionally used in software development cycle
12  Dictionary.com – Search 'google': http://dictionary.reference.com/search?r=2&q=google November 24th 2004
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term homeboy, which means "a male friend or acquaintance from one's neighborhood or hometown"13
and has spread through rap-music). 
   In the same fashion, any random user of any random language can at any random time invent new
word(s) and should his invention(s) catch on, the vocabulary of that particular language will be enriched
through expansion and finer nuances for the greater good of all of its users. Because there is no top-
down control of any language (ideally anyway), words emerge from the grass roots and the most
flexible survive. Every user can exert his influence, but no measures can be taken by any one user to
ensure that his word is the one that integrates with the language. 
   Though this model is much too simplified to perceive Open Source (or language for that matter),
there are some concepts at play in the language analogy which hold true for Open Source also. We
shall name these principles: Building on the past, access to the source, power distributed on a peer
level and power in the copy. To achieve a better understanding of Open Source, these key principles
are explained below:
Building on the Past 
Unlike fiction or a proprietary code, writing the code for an Open Source application does not
(necessarily) involve starting from scratch. An Open Source programmer can, in many cases, re-use a
lot of code from an already existing program, known as cannibalising code, add new features, new
code, and (re-)release the program. As proprietary software does not come with readable (un-
compiled) source code (more on compiled and un-compiled code in the section How a Computer
Program Works) and, moreover, that source code is copyrighted and hence infringing entails 7 digit, or
more, law suits, the programmer has to write every bit of code for himself (unless, of course, he or his
company owns the source code in the first place). Just like the creator of new words does not have to
re-invent the language, just add to it, Open Source programmers can build on past programs to make
new ones. The only reason this can happen is because there is free access to the source.
Access to the Source
As stated, it is necessary to have access to the source code in order to build on the past. In this regard,
software has, in its nature, some special features that are not easily translated into a non-technological
analogy. The problem, practical as well as on a comprehensive level, is that neither software nor
hardware is functional in its own right. One layer needs to interact with the other in order to achieve
what in everyday language would be called computing. 
   Proceeding pages go into the discussion of source code and binary code; at this point it suffices to
say that source code is readable only by humans and not the machine and vice versa for binary code.
To enable a programmer to build on code already written, he or she has to have access to this code in
13  Dictionary.com – Search 'homeboy': http://dictionary.reference.com/search?q=homeboy November 24th 2004
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the form of readable source code. This is a crucial point to the understanding of Open Source – binary
code is practically impossible to translate back into source code and if a developer does not choose to
distribute the source code to a piece of software, there is virtually no way to build on, add to or modify
that software on the code level. In trying to control language, it is not possible to keep people from
inventing new words, but through rigid enforcement of a restrictive language policy, it might be possible
to keep new words out of circulation. It is possible to restrict a software developer on both levels, and
as closing access to the source is virtually irreversible, this method is by far the most efficient because
no agents are needed to enforce restriction.
Power Distributed on a Peer Level
When developers allow free access to the source code anyone is free to read and modify the software
to suit individual needs. If the modifications are of general use, these are often used by the active
developers of the software in question to benefit the entire user base. This is power because the user
is no longer interacting with the content of a box whose inner working are inaccessible and
incomprehensible. It annihilates the idea of a governing top, a 'software deity' that imposes unwanted
features on the user while refusing to add another feature that would only be utilised by a fringe group
of users. 
   This power, however, is only potential as it requires skills in the area of programming to read and
understand source code. The thought that the power is equally distributed among the entire user base
in an Open Source community is potential and to a certain degree hypothetical to the same extent that
it is potential and to a certain degree hypothetical that all citizens in a democracy take part in the
political life and vote according to rational and enlightened ideas rather than arbitrary impulses.  
It is important to emphasise that not only is non-digital reality full of examples of concepts similar to that
of Open Source14, but also that we aim to reach an abstract understanding of the concept. Hence, there
will not be much concrete information about any specific piece of software and 'what it looks like';
rather we set out to describe the more abstract dynamics at work behind Open Source. 
   Nevertheless, understanding Open Source in its original habitat also requires a, at least somehow,
superficial understanding of what a computer program actually is and the processes that bring it into
existence. Hopefully, this will simultaneously enlighten the fact that the birth of Open Source (in its
original embryo of Free Software) was not just a contingent fluke in history, but rather arose as a
congenital polarity to forces working to integrate software development fully into a corporate business
structure.
   However, as Open Source is a term coined in the software realm, we find it important to provide a
short background of the Open Source movement. This concrete background knowledge is meant as an
14 An obvious example is that of democracy, in which every citizen, ideally, has the ability to influence the laws of
society (the 'source code' of society) 
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aid in understanding Open Source both inside and outside the software realm. Also, it helps to illustrate
the inner workings of the ecology of innovation that is at the base of Open Source, situated in
networked and decentralised surroundings. 
   
Power in the Copy
Contrary to the traditional market in which a product is valuable if it is rare, software gains value if it is
widespread. This goes for Open Source as well as the proprietary model. Just like the first fax machine
was worthless as there was no one to fax anything to, 15 a piece of software has zero value if it has a
user base that is almost non-existent.
   When the user of language creates a new word, this word will only become a success if it is adopted
by (a group of) peers. One might still use the word, but if it has failed in the adoption-phase and 'died',
so to speak, the word will be meaningless to others and therefore of no value on a macro-structural
level. The Open Source community works almost according to the same survival-of-the-fittest-principle.
When a program has been modified and is re-released with a new feature or optimised code, the rest
of the community will adopt this newer version of the program if the work done on it is deemed good. If
not, say the coding is flawed, the community will simply stop utilising the version of the program, the
development cycle will grind to a halt (unless someone sees a potential in the program and dedicates
time and effort to optimise the code) and finally the program will become static and might die out.
However, there is nothing forcing the program out of existence and a group of peers might still use it,
but at the risk of isolating itself because optimal communication with the main part of the community
can be impaired due to non-compatible software. 
   The point is simply that in the ideal Open Source community, contrary to a closed source proprietary
model, no feature can be forced upon users and features that are important to a fringe group of users
cannot be kept out of existence simply because it is not 'good business'. 
How a Computer Program Works
What the user sees on the screen when he or she runs a certain program is a graphical (given that the
program operates with a graphical user interface, a GUI) or textual (for command-line interfaces)
representation that makes it easier and more tangible to interact with the machine. To provide an
example, the desktop in Microsoft Windows is a result of interaction between the hardware and the
code that is Microsoft Windows, just as a flower growing is a result of a biochemical process that
transforms light into chemical energy in plants. But, just as only a biochemist will care to look closely
enough to actually 'see' the photosynthesis happen, the average user will probably never see the code
that runs his or her computer. 
15 Described as The Law of Plentitude in the article "New Rules for the New Economy" by Kevin Kelly, Wired
Magazine, september 1997
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   The term Open Source refers to the possibility of accessing the code that constitutes a given program
and as a result the level of transparency of the before mentioned program. The code is written in a
programming language, a language vaguely resembling English with a close-to-human logic. For
example, a little program that simply prints 'Hello World' on the screen, written in the language C looks
like this:
int main () {
printf(''Hello World'');
return 0;
}
However, the computer cannot read this language and therefore, to run the program, it has to be
translated, compiled, into binary code. Once this is done the computer is able to run the program. The
programmer chooses whether he wants to keep the code secret (closed source) or if he wants to make
it available to the public by releasing a copy of the uncompiled code in its initial, legible form. No
changes can be made to the program without access to the source code, because compiled binary
code is, in its nature, just a series of 1s and 0s, meaningless to humans. 
   As the source code is the only actual product any software developer produces, it is often kept secret
because traditional business philosophy dictates that this is the only way of making revenue: releasing
the source code to the public would mean giving up the only source of income and consequently be
overtaken by adversaries in a competitive market. This way of doing business is known as closed
source; only Microsoft gets to read the source code of Microsoft and hence modify it and distribute new
versions of the program16. 
   Open Source might be defined as the negation of a commercial, protective development model as
that of Microsoft. Basically defined, Open Source means that the executable program files are
distributed with the legible source code or the source code is made publicly available. The Internet
efficiently facilitates distribution – the usual fashion of getting the source code is through downloading.
Everyone is free to review, modify and, depending on the strictness of the license, even commercialise
the program, as long as all development made upon the original Open Source code is published under
the same conditions as the original code. Hence, the short term difference, for the 'average' user,
between running Open Source and closed source software can be hard to pin-point. Open Source
software guarantees neither better nor visually different software17. The difference is initially in the
detail, but an Open Source project with a wide and qualified user foundation can establish a feedback
16  This has been the traditional way and this example therefore disregards Microsoft's Shared Source initiative. Using
Microsoft for closed source examples is done in order to use a reference that most people have within their personal
sphere, not to specifically target Microsoft.
17  To a certain extent anyway as plagiarizing entire interface designs from copyrighted software will almost certainly
entail lawsuits
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cycle that is more efficient than that of the closed source because the code will (presupposedly) be
checked, modified and refined by users to create an evolving and regularly updated piece of software. 
Open Source How, Why, When
As mentioned, Open Source is a relatively new term, but that does not imply that the idea in itself is
new. Rather, the case is that extrinsic conditions have made it necessary for a certain branch of
software developers to coin a vocabulary with which to discuss and argue their case. One of the most
prominent figures in creating a language and a philosophy to back Open Source is the notorious
hacker18 and coder Richard Stallman, but paradoxically he does not himself agree entirely with the
Open Source Initiative, the organisation working to promote the use and development of Open Source
software. 
   Stallman became involved with the software scene in the late 1970s when computers were almost
exclusive to university researchers. In the academic environment at the Massachusetts Institute of
Technology (MIT), developers shared their knowledge and research results in order not to stagnate
scientific improvements unnecessarily19. In practice, this meant that though one programmer might get
credit and the social recognition from his peers that followed from writing a particularly good piece of
code, it was not implicit that that piece of code belonged exclusively to its author. The environment was
not restrictive in the sense that programmers learned from and built upon each other's work. 
   However, as the use of computers broke through to the mainstream in the early 1980s, software
development became commercially attractive. The developing computer industry had only one
resource pool from which a team of developers could be readily recruited, the academic community.20
   As a reaction to this depletion of non-profit programmers, Stallman, working in the Artificial
Intelligence or AI labs at MIT missed the openness that once was between the programmers. Stallman
saw tendencies towards a more closed, restrictive and secretive atmosphere. He wanted to break
these tendencies and started working on an operating system that would take its departure in being an
open system. In order to create an operating system that allowed the user to view and modify the
system code in accordance with the needs of the user, Stallman found it necessary to quit his work at
MIT. He did this to ensure that MIT would not interfere in his project by deeming it their property.21
Stallman was, however, allowed to use the facilities even though he was no longer employed at MIT.
His first attempt to create an open operating system was GNU22. GNU was developed on the model
established by the Operating System (OS) called UNIX.23 The GNU system was not operational until
18  Before the popularisation of the term it referred to someone who liked to tinker with code.
19  Stallman - Free Software, Free Society.pdf, p. 21/226 
20  Ibid.
21  Ibid, p.24.
22  GNU is a form of self-referential acronym, which stands for GNU is Not UNIX.
23  See glossary.
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1992 when the GNU was combined with Linus Torvalds' UNIX compatible kernel, called Linux24, from
which one could run other Open Source programs.
Free Software Foundation
Along with the development of the GNU-operating system, Stallman founded the Free Software
Foundation (FSF)25, a movement whose primary purpose is to promote computer users' right to use,
study, copy, modify and redistribute computer programs. Besides working on software development,
the FSF protects, preserves, and promotes free software. 
   Most of FSF's funds come from its distribution service. The FSF distributes copies of GNU software
and manuals for a distribution fee, and accepts tax-deductible gifts to support GNU development.26
   The FSF identifies four kinds of freedom that must be provided in order for software to be truly free:27
• The freedom to run the program, for any purpose.
• The freedom to study how the program works, and adapt it to one's needs – access to the
source code is a precondition for this. 
• The freedom to redistribute copies so one can help one's neighbour. 
• The freedom to improve the program, and release one's improvements to the public, so the
whole community benefits. 
A program is by Stallman and the FSF defined as free software if users have all of the above-
mentioned freedoms. 
   Free software does not imply that a programmer cannot charge money for his programs. Freedom
refers to free as in freedom of speech, not free beer (the 'Stallman maxim'), meaning that there is a
distinct difference between free as in freedom of speech and free as in free of charge. It is common to
see CDs of free software, for instance Linux distributions, for sale. However, in this situation the buyer
of the CD has the right to copy and redistribute it. The freedoms defined by the FSF are protected
through so-called copyleft licenses, the most prominent of which is the GNU General Public License
(GPL). 
   Copyleft is a form of copyright; however it flip-flops the traditional interpretation of current copyright
legislation. Rather than relying on copyrights for the purposes of reserving rights for particular
individuals/entities, it relies on those same rules to ensure that no one can be excluded or exclude
others from taking part in revising, modifying, developing and distributing a piece of software. The
24  See glossary.
25  See glossary.
26  GNU - Free Software Foundation: http://www.gnu.org/fsf/fsf.html November 24th 2004
27  GNU – FSF Definition: http://gnu.acnova.com/philosophy/free-sw.html November 24th 2004
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author retains copyright, and permits redistribution and modification under terms designed to ensure
that all modified versions of the software remain under the copyleft license.28 
   Hence the term 'free' does not necessarily mean that the software is free of charge. In fact Stallman
encourages people who redistribute free software to charge as much as they wish or can. Free
software is often distributed free of charge, however the user often has the choice of paying for the
product, which can entail the inclusion of services like customer support and physical goods like
manuals and medias (i.e. DVDs or CDs containing the software).29 Often the exact same programs can
be bought – and – downloaded for free. The program is free regardless of the price, because users
have freedom in using it. Since free software is not a matter of price, a low price is not more free or
closer to free. Stallman's point is that if one is redistributing copies of free software one might as well
charge a substantial fee and make some money, especially if one donates some of the profit to the
FSF or other free software development projects.30 The more people contribute to fund the
development, the more the world of free software can advance and thus help the community of
software sharers to sustain itself. As Stallman puts it: "Free software is a community project, and
everyone who depends on it ought to look for ways to contribute to building the community." 31 
Goodbye, "Free Software"; Hello, "Open Source"32
In the beginning of 1998 the software company Netscape Communications Corporation announced
that it would release its source code for modification and redistribution33. This would be a significant
step in the right direction for the Free Software community as it would give them plenty of publicity and
put them on the map along with possibly giving other large software developers the impetus to release
their source code. However, before this announcement was set forth, Eric S. Raymond, a key person in
the free software community was invited by Netscape to help plan the logistical side of the events and
plan Netscape's future strategy. Raymond, along with others from the Free Software community, saw a
problem with the term 'Free Software Foundation' as it provided connotations of free as in free of
charge and they feared that this term would scare away the corporate world from ever listening to their
message. They felt that the often confrontational attitude of the Free Software Foundation was not
going to help them promote the underlying ideas of openness and advantages of instant-feedback.34 
   Recognising this along with the fact that they had only a short time in which the Internet community
was focused on Netscape, they invited some key people within the Free Software community to a
strategy meeting where they brainstormed for a more suitable name. After discussing pros and cons of
28  Wikipedia – Search 'Free software': http://en.wikipedia.org/wiki/Free_software November 24th 2004
29  For example, the SUSE Linux distribution can be downloaded freely or bought with included services and manuals
for $90. http://store.suse.com/ (18th November 2004)
30 Stallman - Free Software, Free Society.pdf, p. 27/226
31   Stallman - Free Software, Free Society.pdf, p. 69/226
32 Title borrowed from the article by Eric S Raymond under the same name.
33 Netscape – Press Release: http://wp.netscape.com/newsref/pr/newsrelease558.html. November16th 2004
34 OSI – History: http://www.opensource.org/docs/history.php November 22nd 2004 
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different names they decided that the term "Open Source" was a more optimal solution as it provided
fairly clear associations and implications.35 
   The strategy meeting held by Eric S. Raymond, Bruce Perens and many other people from the Free
Software community not only led to the introduction of the term Open Source, but also, as a
consequence, led to the bisection of what had earlier been seen as one entity i.e. the Free Software
Foundation. The term Open Source was introduced to others within the community and Linus Torvalds,
the programmer responsible for Linux36, agreed and accepted the term. Stallman, nevertheless, tossed
around the idea of switching to Open Source only to discard the term as he did not find that it
encompassed the values covered by the Free Software Foundation.37   
The Debate Concerning 'Free' and 'Open'
There is an ongoing debate between the Open Source Initiative and the Free Software Foundation as
to what terms are appropriate when talking about code access. 
  As stated above, the Open Source Initiative (OSI) came about because the word free was too
misleading due to its ambiguity. The term free was too easily associated with free of charge and the
word open would better describe the transparency of a program i.e. access to the source code. 
   FSF claim that Open Source is not sufficiently covering all aspects of its original philosophy. The
word free implies, in the eyes of FSF, that the user has 100% power to see the code and make the
changes he wishes and also allows him to redistribute the new and improved version. Stallman is
critical towards the Open Source Initiative. He claims that OSI does not have the same ideological
values as the FSF, in that the aspect of freedom is undermined in the term Open Source.
    The definition of Free Software is slightly more restrictive than the Open Source. This in turn means
that all Free Software is Open Source, but not all software labelled Open Source is Free Software.
However, from a pragmatic standpoint all Open Source Licenses comply with the fundamentals of the
FSF Definition38 and it is therefore more a matter of ideology that comes into play when Richard
Stallman and the Free Software Foundation regard it as a necessity that all software should be free as
in 'Free Software'39 – whereas the Open Source Initiative has a much more pragmatic approach.
The Practical Implications of Using Open Source
To understand how an Open Source business model works one must first lay aside some of the
attributes of more classical proprietary models and recognise that software development is more than
the program running on a computer, it is also support, installation work, training, customisation,
35 OSI – History: http://www.opensource.org/docs/history.php November 22nd 2004
36 See Glossary under Linux
37 Stallman - Free Software, Free Societies.pdf, p. 36/226
38 There are a few OS licenses which did not pass according to FSF, one being the Apple Public Source License since
it did not allow private modified versions.(this was later removed
39 Stallman - Free Software, Free Society.pdf, p. 36/226
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consultancy, online services etc.40 Where classical i.e. proprietary business models allow capital to be
generated by keeping source code secret that in turn pays for programmers, the Open Source model
allows production costs to be lowered. Due to the transparency of the program, through Open Source
code, other programmers have the ability to fix problems or 'bugs' within the program. Other
programmers have an incentive to 'debug' the program through self-interest, meaning they have an
interest in maintaining and improving the programs they are using. This also means that problems
pertaining to security of the program can be discovered and solved quickly. In the case of, for instance,
Netscape, fixes and enhancements came pouring in off the Internet within hours of releasing the
source code to their browser41. 
   Open Source projects rely on modularity: the quality of something being modular meaning that a
programmer can commit to writing a certain feature of a program without committing to write the whole
program. This is an extremely important feature; without it a project would not be able to rely on
different resources. One would have to embark on writing the whole project or nothing at all. Since
many programmers contribute on their leisure time it would most likely be a dampener on the amount
of finished Open Source projects. 
   It is in connection with this ability to contribute to the work in modular form that the need for
leadership42 is important. If there is no organised direction, the project can potentially 'fork' turning one
project into two or more. This can happen through small disputes or as a result of discussions
concerning for example program features, which will influence the number of contributors and therefore
also the quality of the project.
   Furthermore, the Internet is an important tool in development of Open Source software as it provides
the link between programmers. Without this link some of the features such as instant feedback would
not be possible.     
   One of the most widely spread web server programs is called Apache43. In 1998 IBM decided to
abandon their own server project and adapt the Open Sourced Apache that is what it is due to the
constant feedback cycle that allows for continuously optimisation of the program. IBM recognised that
Apache, besides being free of cost, would be more secure and of a higher quality as a result of this
rapid cycle. Also, to ensure full line compatibility, IBM started using the Open Source operating system
Linux. As a result IBM's Linux based servers have gone from having a market value of $ 30 million in
2000 to $ 3.4 billion in 2004.44 However, IBM is not simply acting as a parasite on Apache but has
invested more than $ 1 billion in developing Apache and is (naturally) interested in the Apache working
optimally on IBM hardware. IBM has also developed a program package that has features that Apache
does not. Instead of merely running off with a version of Apache and modify it to fit the needs, IBM can
40 In this regard, it is important to note that about two-thirds of the revenues in the software industry are not tied to
software publishing, but to service-type relationships. (Benkler, “Coase's Penguin...” chapter III, A)
41 History of OSI, Http://opensource.feratech.com/docs/history.php   November 20th 2004. 
42 Lerner & Tirole, "The Simple Economics of Open Source", p.21.
43 Apache Server Project: http://httpd.apache.org/ABOUT_APACHE.html November 22nd 2004
44 Lessig, "Future of Ideas", Commons among the Wired, p. 69.
22/76
reap the benefits of including the changes made to Apache45. It would simply not make sense for IBM
to ignore the community around Apache and develop potentially non-compatible, IBM specific,
software, as it would be at too great a cost.
   IBM is, like all other companies, driven by a mainstream mindset and therefore has as its primary
objective to gain profit for the company and the shareholders. It is therefore not an act of altruism or a
sudden concern for the well being of society (as a whole) prioritised over the company itself. Business
is inherently seeking to optimise growth potential. IBM has simply chosen Open Source because the
executives of IBM see it as a viable business solution. On the backdrop of this example Open Source
is seen as a viable alternative in the very competetive business world and not only as a moral
consideration fostered by the Open Source and Free Software communities.
Licenses
An important innovation set forth by the Free Software Foundation is that of the GNU General Public
License (GPL), a cleverly written legal document designed to "...guarantee your freedom to share and
change free software".46 As a part of the GPL, the aforementioned 'copyleft'  license, the user has to
agree not to impose further licensing restrictions onto others. Furthermore, all enhancements made to
source code licensed under the GPL must also be licensed under the GPL.  
   That is to say that any program that contains source code or portions of source code originally
licensed under the GPL must itself adopt the GPL license.47 Herein lies the clever thinking of the GPL:
As opposed to just placing the code in the public domain, which would essentially grant the same
freedoms, the GPL carries some restrictions. No person, real or legal, can take GPLed code or pieces
hereof and incorporate it into a non-GPL piece of software. Thus, the GPL can be thought of as a
(biological) virus that, when spread, 'infects' or 'overtakes' its host body. This hinders any parties from
commercialising a software project developed in collaboration.48
   It is because of this contagious characteristic that the GPL license has not always been looked
friendly upon by the established host of proprietary software developers. Craig Mundie, Senior Vice
President of Microsoft, has said about the GPL that its "viral aspect", besides posing a threat to
intellectual property in general, "... fundamentally undermines the independent commercial software
sector"49. 
   Though originally crafted by the FSF, the OSI has adopted the GPL as an approved Open Source
license50 and indeed Michael Tiemann of the OSI has termed the GPL the "spine" of all Open Source
45 This is supposing that software is not static but in constant development to keep up with technology.
46 General Public License: http://www.gnu.org/copyleft/gpl.html November 24th 2004  
47 GNU - General Public License: http://www.gnu.org/copyleft/gpl.html#SEC3 November 24th 2004
48 Stallman - Free Software, Free Society.pdf, p. 26-27/226
49 Microsoft – Prepared Text by Craig Mundie: http://www.microsoft.com/presspass/exec/craig/05-03sharedsource.asp
November 24th 2004
50 OSI - Approved Open Source licenses: http://www.opensource.org/licenses/index.php November 24th 2004
23/76
projects.51 Nevertheless, the OSI specifically states on their website that the "license must not place
restrictions on other software that is distributed along with the licensed software"52. 
   Though it seems paradoxical, this is not in conflict with the GPL: A piece of software taking
advantage of other pieces of software containing GPLed code does not inherit the GPL unless the
code in question is incorporated directly into the software to form "one single work".53 
   The first version of the GPL was written in 1989 (the current version is version 2 from June 199154
and version 3 is in the making55) and since then a lot of GPL-like licenses have seen the light. The
reason for modifying the GPL into new licenses has been that the GPL is very software specific and as
such does not suit other forms of expression, like manuals, articles or music, that one might like to
place under a copyleft-license. One such license pertaining to non-software material is the GNU Free
Document License (GFDL) for documents; created by the FSF with the aim of providing users the
same freedoms of distribution and modification in relation to manuals, textbooks or other documents.56 
   Other initiatives include the Creative Commons57 and the Conservation Commons. Creative
Commons is an initiative, which lets users create a license online to suit individual needs like whether
or not a third party can commercialise the product or not. It is largely the brainchild of Law Professor
Lawrence Lessig and dedicated mostly to art in the form of sound, footage or text. A more specifically
focused initiative is the Conservation Commons, which is dedicated to "improve open access to, and
unrestricted use of, data, information, and knowledge  related to the conservation of biodiversity".58
Wikipedia – Out of Mediocrity, Excellence
Wikipedia, an online encyclopaedia, is an attempt to produce a wide variety of content in the form of
encyclopaedic entries against the background of Open Source philosophy. As described in the
preceding sections, Open Source has been a term originating from and exclusive to the software
industry. But, as stated earlier, the concept of Open Source by far pre-dates the invention of computers
and the ensuing industry of software development. However, it is with the invention of collaborative
software systems, such as Wiki,59 that the possibility of creating open content has emerged. Content, in
this connection, is not to be understood as binary or source code, but as content, for example, an
article on Chinese art, or on a phenomenon in American popular culture, that is readable to any rational
human being without any special training. 
51 "If we look at them [the Open Source projects] as a body, the GPL is the spine", OSI - On 'Shared-Source' by
Michael Tiemann: http://www.opensource.org/docs/sharedsource.php November 24th 2004
52 OSI - The Open Source Definition: http://www.opensource.org/docs/definition.php November 24th 2004 
53 OSI - The Open Source Definition: http://www.opensource.org/docs/definition.php November 24th 2004
54 GNU - General Public License: http://www.gnu.org/copyleft/gpl.html#SEC1 November 24th 2004
55 GPL 3 to take on IP, Patents: http://www.eweek.com/article2/0,1759,1730102,00.asp November 28th 2004
56 GNU - Free Documentation License: http://www.gnu.org/licenses/licenses.html#FDL November 24th 2004
57 Creative Commons: http://creativecommons.org/ January 27th 2005
58 The Conservation Commons - Statement of Principles, p. 2:
http://antbase.org/antbase_files/conservation_commons.pdf November 24th 2004
59 Derived from the Hawaian word wiki-wiki meaning quickly
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   The subject matter of the articles found on Wikipedia are not inherently technical. Rather, it is the
way in which these articles are produced that, perhaps indirectly, stems from the ideas formulated by
promoters of openness in matters of coding and software production such as Richard M. Stallman and
Eric S. Raymond. Practically, this means that all users can edit all articles (save a few locked pages)
either as an anonymous or registered user (a so-called Wikipedian). If an article on a given subject
does yet exist, a user can feel free to create the article herself. Wikipedia sets out some practical
guidelines concerning the style, tone, bias and content of an article, but these restrictions are imposed
by the community of Wikipedians rather than embedded at code level in the software running
Wikipedia60. 
   The original English edition of Wikipedia went online in January 2001 and currently consists of
1.052.885 pages. However, these pages include so-called Talk Pages, where Wikipedians can discuss
changes made to an article, History Pages that keep track of changes made to the individual articles
and other pages that do not qualify as articles. Discounting these pages, Wikipedia has 396.396
articles, which have been subject to a total of 8.417.751 revisions averaging out at 7.99 revisions per
article. As of the 16th of November 2004 there are "135573 registered users. 356 of these are
administrators"61 
   Besides English, Wikipedia is (currently) available in 159 additional languages62. However, some of
these editions contain very few articles; only 19 of these contain more than 10.000 articles some of
these being the Danish, Bulgarian and Esperanto editions63. 
   License-wise, all content on Wikipedia is subject to the GNU Free Documentation License (GFDL)64,
which is a so-called 'copyleft' license, meaning that all works derived from text under this license must
be published under the same license. Moreover, the content of Wikipedia can be "…freely used, freely
edited, freely copied and freely redistributed subject to the restrictions of that license [the GFDL]"65.
Open Content
Wikipedia consists exclusively of the work of volunteers and everyone is invited to participate in the
creation and expansion of this online encyclopaedia. Contrary to more established encyclopaedias,
which, unlike Wikipedia, offer a printed edition. Wikipedia is substantially different than the classical
commercial encyclopaedia and therefore a full-scale comparison might not be fair. Nevertheless, both
60 For the technically inclined, Wikipedia runs on a PHP wiki engine with an underlying MySQL database, which has
been written specifically for Wikipedia by Magnus Manske and later rewritten from scratch by  Lee Daniel Crocker.
The newest version is called WikiMedia and runs on nine dedicated servers located in Florida. WikiMedia:
http://en.wikipedia.org/wiki/Wikipedia#Software_and_hardware November 16th 2004
61 Wikipedia – statistics: http://en.wikipedia.org/wiki/Special:Statistics   November 16th 2004
62 Wikipedia – Languages: http://meta.wikimedia.org/wiki/Complete_list_of_language_Wikipedias_available
November 16th 2004
63 Wikipedia - Editions by number of articles: http://en.wikipedia.org/wiki/Main_Page under the heading "Wikipedia in
other languages" November 16th 2004
64 GNU – GFDL: http://www.gnu.org/copyleft/fdl.html November 17th 2004
65 Wikipedia – Search 'Wikipedia': http://en.wikipedia.org/wiki/Wikipedia November 17th 2004
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an ad-hoc comparison between Wikipedia and Columbia Encyclopaedia66 and a quantitative
comparison in numerical achievements between Wikipedia and Encyclopaedia Britannica67 render
Wikipedia an adversary to be reckoned (with) for traditional encyclopaedias. However, Wikipedia
exhibits a great deal of self-consciousness as well as self-criticism around its open content policy and
following its level of transparency seems higher than, for instance, that of www.encyclopedia.com, the
online version of Columbia Encyclopaedia. An ad-hoc search request for "Columbia Encyclopaedia",
on encyclopedia.com, yields many results on Columbia and encyclopaedia respectively, but no self-
referential article.  
   Because Wikipedia contains open content, any user can potentially edit any given article to push his
or her own opinion on the matter. Conversely, the feature that allows anyone to push one-sided
agendas works as a two-way mechanism that, combined with the fact that Wikipedians cover a broad
array of nationalities and ideologies, ensures that in practice nobody can push one-sided agendas.
There is a formulated policy of Neutral Point of View (NPOV), however, Wikipedia concedes that there
is no single objective way in which an article can be written. Rather, it is a matter of encompassing all
views on the matter, formulated in a way both supporters and opponents can agree on. Jimmy Wales,
co-founder of Wikipedia, says: "Perhaps the easiest way to make your writing more encyclopaedic is to
write about what people believe... What people believe is a matter of their perception of fact, and we
can present that quite easily from the neutral point of view."68
   The philosophy is that, ideally, every article will be checked over by a number of people of various
nationalities and convictions, who are willing to contribute a certain amount of time to editing, and thus
everything will be checked over and controversial statements will be either rewritten or juxtaposed with
opposing statements. This philosophy is reflected in the Wikipedian maxim: out of mediocrity,
excellence.
Vandalism and Feedback 
Given the openness of the system, Wikipedia leaves itself open to attacks of vandalism, which can be
carried out with the greatest of ease. As a look at the History Page of any given article treating a
controversial subject, for example Nazism, will reveal that vandalism attacks are not an infrequent
occurrence and they can vary from subtle but significant changes (as replacing the word suicide with
fellatio in the sentence "he [Hitler] was reported to have committed suicide in his bunker beneath
66 Though Yochai Benkler writes that "A comparison to www.encyclopedia.com, the online version of the Columbia
Encyclopedia, would suggest that Wikipedia cannot yet be said to be either systematically better or worse.", Benkler,
“Coase's Penguin...” chapter I, A
67 "The current Encyclopedia Britannica has 44m words of text. Wikipedia already has more than 250m words in it.
Britannica's most recent edition has 65,000 entries in print and 75,000 entries online. Wikipedia's English site has
some 360,000 entries and is growing every day.", Guardian Unlimited:
http://www.guardian.co.uk/online/news/0,12597,1335892,00.html November 17th 2004
68 Wikipedia – Search 'Wikipedia': http://en.wikipedia.org/wiki/Wikipedia#Neutral_point_of_view November 17th
2004
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Berlin"69) over adding blatantly disrespectful text to deleting whole articles. However, due to a staff of
dedicated moderators, Wikipedians and users in general, and the ease with which articles can be
reverted to the last 'good' version, vandalism attacks are reversed rather quickly. Indeed, a research
team from IBM found that "vandalism is usually repaired extremely quickly--so quickly that most users
will never see its effects."70
   Although it is generally conceded that Wikipedia has obtained quite an achievement in its relatively
short life-span, some seemingly harsh critique of it has been posed as well (though it might be worth
noticing that it comes mainly from within the circles of 'old encyclopaedias'71). The critique, the essence
of which can be found on Wikipedia72, turns Wikipedia's ever-evolving nature against it, saying that the
fact that everyone can contribute makes for a lack of authority73. Moreover, there is the problem of the
systemic bias. Because Wikipedia drives on volunteer, non-profit work, articles are, one must assume,
created out of interest in the subject and the user group of Wikipedia might not constitute a
representative section of the world's population. This is reflected in the fact that one can find a lengthy
article on Coronation Street, a UK soap opera, which, by all quantitative parameters anyway, upstages
the article on the historic period of the Renaissance. Clearly, the problem of systemic bias is endemic
to the Wikipedia user group, which according to Wikipedia consists of "computer-literate white-collar
North Americans and Europeans"74. 
   Recognising the problem as pertaining to the demographic characteristics of the Wikipedia users,
offers an obvious refutation of the critique: Criticism must be weighed against Wikipedia's still being a
project coming of age and hence without the authority that seems to follow seniority. Wikipedia had
113.050 so-called Unique User Agents (UUA) in the month of October 200475 and an average of
100.816 UUA per month from February 2004 through October 2004.76. For the sake of comparison, a
small country like Denmark had 177.807 students at universities and other institutions for higher
education77 in 2002,78 meaning that if every student in Denmark had inquired within Wikipedia only
once a month from February to October of 2004 (presupposing for the sake of the example that none
69 Wikipedia – Search 'Adolf Hitler': http://en.wikipedia.org/wiki/Adolf_Hitler November 17th 2004
70 IBM – Research web: http://researchweb.watson.ibm.com/history/results.htm November 17th 2004
71 Ted Pappas and Dale Hoiberg, executive editor and editor-in-chief respectively, of Encyclopaedia Britannica,
criticise Wikipedia in an article in the Guardian Unlimited Online entitled "Who knows?" Guardian Unlimited –
'Who Knows?': http://www.guardian.co.uk/online/news/0,12597,1335892,00.html November 17th 2004
72 Wikipedia – Search 'Wikipedia': http://en.wikipedia.org/wiki/Wikipedia#Criticisms November 17th 2004
73 Guardian Unlimited – 'Who Knows?': http://www.guardian.co.uk/online/news/0,12597,1335892,00.html November
17th 2004
74 Wikipedia – Search 'Wikipedia' http://en.wikipedia.org/wiki/Wikipedia#Neutral_point_of_view November 17th
2004
75 Wikimedia - Usage Statistics for en.wikipedia.org: http://wikimedia.org/stats/en.wikipedia.org/usage_200410.html
November 17th 2004
76 This number is derived from the statistics found at http://wikimedia.org/stats/en.wikipedia.org/ and sub-pages
November 17th 2004
77 Videregående uddannelsesinstitutioner
78 Statistisk Årbog 2004, table 86: http://www.dst.dk/asp2xml/external/external.asp?title=Statistisk%20%C3%
85rbog%
202004&ancestor=Statistik&file=/asp2xml/PUK/udgivelser/get_file.asp?id=7423&sid=uddankult&show=/pdf
November 17th 2004
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of the UUA counted were in fact Danish students), the average number of UUA per month would have
nearly tripled. This example shows that the number of users is still relatively low, especially considering
that Wikipedia is available worldwide, and the feedback, in the form of proof-reading, fact-checking,
creation of new articles etc., contributed back to Wikipedia has to be seen in relation to this. 
   If Wikipedia succeeds in attracting a greater number of users also outside of the group of "computer-
literate white-collar North Americans and Europeans", the mass of feedback will most likely increase
and thus Wikipedia's content will come to reflect a user group that covers a broader array of fields of
interests and knowledge. It is the basic snowball effect that is at play in both Open Source and
Wikipedia; that more users will create more feedback, which will produce a better product, which will
then win even more users that will give even more feedback etc. At the core of this principle stands the
fusion of technology and knowledge creation, of code and content, and the rapid feedback cycles and
possibilities of interaction made possible by constant connectivity. 
The possibilities for knowledge creation and sharing that arise from the wired society governed by
rational Open Source principles are in our view hitherto unprecedented. Examples like the Open
Source Initiative, the Linux operating system and Wikipedia indicate the power that lies hidden in
combining models of distributed production with knowledge creation and creativity on the backbone of
technology that nourishes openness and innovation. It is therefore interesting to think larger structures,
like those around which universities are organised, into the equation.
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Opening Initiatives
Introduction
After having described and introduced the concept of Open Source from a technical angle, an
examination of the implications of practical implementations of the Open Source ideals follows, firmly
focused on our main objective; the educational sphere. In most cases it should be self-evident how the
software terms transgress into the other spheres, e.g. the source in Open Source is no longer
exclusively pointing towards source code but rather the logic and content layer as described in a model
by American Professor of law, Yochai Benkler. This model breaks any given information transferring
network into three distinct layers: 
Content layer – the information contained (examples; digital images, texts etc.)
Logic layer – software, logic framework, the 'language' spoken to get the content transferred
Physical layer – the computer, the wires, the physical network79.
Benkler also employs the concepts of modularity and granularity80 in order to describe the dynamics of
his description of peer production. Modularity describes the extent to which a project can be split into
smaller units, in order for contributors to be able to work independently and asynchronously on
modules that can then be reassembled into a larger project. The greater the modularity of a project the
more flexibility and autonomy it offers the contributor. The self-direction of individual creative effort is
vital for peer production.
   The sizes of the work tasks are referred to as granularity, meaning the time and effort invested per
individual contributor on a specific module. A high level of granularity means that the individual tasks
are small and well-defined (by either the core maintainer of the software or the individual developer of a
feature in a larger program) and so becomes manageable and less time-consuming. Thus it becomes
more attractive to perform several smaller tasks which make the contributors more motivated and
thereby increases the number of people who are likely to participate in a given project. In other words,
in order to create the most optimal framework for a peer production the granularity should be relatively
high, resulting that the minimum effort required to contribute is relatively low. Even though all projects
should provide a minimum of granularity to allow for smooth progress, also, they should support a
certain level of heterogeneity, meaning a dissimilarity of elements and components, in order to allow
contributors of various skills and motivation to collaborate.
    Benkler states that in general, peer production is only limited by the extent to which modularity and
granularity are implemented in the development process81. The more individual contributors are able to
79  Lessig "Future of Ideas – the Fate of Commons in a Connected World", p. 23.
80  Benkler, "Coase's Penguin…" Chapter III, 2.
81 However, he has not done any research himself, but encourages others within the fields of sociology and
anthropology to do so.
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work independently and determine what, and when, to contribute; the more efficient peer production
becomes.
   We apply Benkler's theories of layers, granularity, modularity and heterogeneity when looking at how
the feedback procedures function on the sites that we analyse.
In the rare cases where the terms have acquired new meaning, or attributes, this is clearly stated and
either explained in flow of material or in the glossary. It must be emphasised that it is neither the
technical solution nor the sociological procedure around the solution which are revolutionary rather the
merger of the two. The merge is providing for the continuing acceleration of the Open Source TOW;
what ultimately sets it apart from most other TOWs, which are seldom inherently interlinked with
technology to the same extent as Open Source. 
   The process around how our choice as to which initiatives to look into was made is elaborated upon
in the section Initiatives. Below, in the Theory and Feedback sections, concepts and definitions are
introduced to assist in the analysis and understanding of the Open Source Learning phenomena and
the practical implementation of the Connexions website: It is imperative to establish some terms and
concepts around which to conduct the analyses as the subject matter is fresh.82
Theory
The Web is a platform on which communication takes place under terms that differ from other mass
communication media. These differences have an impact on the conceptualisation of this report and
are therefore the point of departure of this analysis. Because the Web is a conception undergoing
changes, any communication it facilitates is influenced by these changes. Therefore, this analysis
takes into consideration that the examined initiatives are in constant motion; as such we look at the
concepts in an isolated temporal setting. 
   Interactivity is a term that implies ability to interact with the communicational act itself and a property
hereof is that of feedback. This property is central, because it is also a concept that is important in
interpersonal communication. The quality of communication, during large-scale knowledge-based
projects like the initiatives examined below, is crucial because of the number of people involved and
the complex nature of the projects. Both these factors constitute the need for a communication that
strives to mirror that of interpersonal communication – an act that has also been treated by one of the
pioneers of the Web: Tim Berners-Lee, sometimes referred to as 'The Inventor of the Web'83.
   The communication researcher Wilbur Schramm has created a model84 that is useful to apply in our
analysis. This model has been motivated by the fact that it provides terminology that is descriptive to
inter-personal communication or communicational acts of a similar nature. In the analysis of the given
82 Many of the initiatives have only recently gone online.
83 W3C website – Tim Berners-Lee: http://www.w3.org/People/Berners-Lee/Weaving/Overview.html November 22nd
2004
84 Watson 'Media Communication – An Introduction to Theory and Process', p. 36.
30/76
initiative the interpreters of the
model constitute the initiative itself
and the end-user respectively. Even
though this impairs the descriptive
quality of the terminology within this
chapter (in relation to any end-user-
to-end-user communication) it is
unavoidable due to the centralised
physical and logical structures
under which these initiatives
operate.
   The analyses within this project
are undertaken presuming that the
overlapping fields of experience are constructed by the shared position of the end-users in relation to
content of an educational character and no attempt is made to examine the consequences of different
religious, social or cultural backgrounds, between interpreters in relation to fields of experience.
   It is through the circularity of the model that Schramm describes the modification and extension of the
messages involved in the act of communication.85 The continued evolution of these messages is thus
dependent on this circularity, thereby emphasising the importance of this aspect of communication in
relation to initiatives with content of an educational character. Therefore, the analysis of each initiative
evaluates the ability with which the site establishes channels through which the end-users can relay
feedback. 
Feedback – Direct and Indirect
The content of a website can be seen to exist on several abstract layers and it is important to define
these layers in order to examine the implications of their design and their relation in between. 
   The analyses of the different initiatives below employ Benkler's layer-model described above. The
physical layer has little impact on the changes in the day-to-day operability and functionality of a
website once it has been established. Therefore, the analyses focus on the content and logic layers.
   In the investigation of the feedback mechanisms that the websites employ, the analyses distinguish
between the layers on which feedback is possible as well as the potential nature of the feedback seen
from a pragmatic point of view. Pragmatic, because it is not done on the basis of any ideological
considerations, as is the case of the Free Software Movement, but out of necessities instigated by the
technologies used to develop these initiatives. In order to shed light on these necessities, we must
elaborate a little on the characteristics of websites.
85  Ibid., p. 36
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   The nature of a web server is centralised, meaning that unlike other nodes in the Internet, such as
P2P clients, it is not functioning as a 'real' democracy – if the logic on a web server, for example the
one run by Connexions, was completely open the result would be that a single individual could decide
to take the service off-line; efficiently short-circuiting the system without consensus among its users.
Therefore, the openness of the logic layer on websites is not evaluated according to whether the user
has direct access to give feedback to a running website but rather on whether the logic, in the form of
the framework of the site, is available for the user to download and review off-line (even possibly
modify or correct). The possible feedback on the logic that a user/creator might provide becomes
indirect because of the fact that the choice of taking an updated version (one that incorporates the
feedback from users) of the framework into use is left to the person/people running the website. Thus
the distinction between direct and indirect feedback becomes a point of importance; considering direct
feedback to be possible without the assistance of a programmer, a content provider, or any other
personnel involved in the website in question. The case of feedback involving the assistance or
relaying by other persons or mechanisms is, for the purpose of clarity, termed indirect.
   The quality of feedback rests on the premise of openness, whether the feedback is direct or indirect.
It is possible to imagine a closed system upon which to give feedback, but as the structures of the
system are hidden any knowledge pertaining to these will be severely limited and therefore the quality
of the feedback will suffer. The feedback would be indirect as the interpreter giving the feedback would
have to utilise the assistance of a third part just to deliver the feedback, further obstructing the
circularity of Schramm's model and thus the ability for the message to be modified, extended and to
evolve86. The quality of feedback, within these systems, is therefore directly proportional with the
openness of the system in question.
   In the following sections are investigations of the extent of openness applied in specific initiatives of
self proclaimed Open Learning Initiatives; Open Knowledge Initiative, OpenCourseWare, Open
Learning Support and Connexions. 
The Scene and Our Choice within it 
Introduction
When we first started writing we aimed towards covering a multitude of different educational initiatives
to make comparative analyses between them. However, over time it became apparent that the initial
idea for a framework was not only too ambitious – it was also going to produce a multitude of data,
which would inherently be more or less incompatible. This has to do with the highly individual
characteristics of the initiatives as described in the commencing sections. In order to create a frame of
reference for future evaluations, and use of, online educational project we have chosen to do an in-
depth qualitative review of the initiative we find to be most promising at the time of our inquiry;
Connexions.
86 Watson, James: 'Media Communication – An Introduction to Theory and Process', p. 36
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   The resulting changes from this refocusing have, from a methodological standpoint, made the
process of analysing the initiatives more of a qualitative process than a quantitative one. The first
subject on the evaluation bench is OKI because we believe that it represents a fundamental pillar in the
foundation of the current wave of Open Source systems. Before the actual walkthrough of the scene,
the criteria for our selection of projects to evaluate are briefly outlined.
Criteria for Selection of Educational Projects
The openness of the content layer of the individual projects represents our main criterion for selecting
the projects to be evaluated. The following sub parameters were considered alongside the main
criteria: Capacity for feedback, openness of the logic layer, magnitude of content, quality of content,
number of users, number of active-users (creators) and finally the update rate of the website
associated with the project in question. The most direct result of these criteria is that the content
available within the evaluated sites is, at least theoretically, openly available to the global Internet
community. 
   Before undertaking our analysis a practicality has to be acknowledged: None of the initiatives require
any registration when it comes to non-participatory usage of their systems. The indirect consequence is
that none of the projects are degree-granting or certificate-granting for the self-learner. However,
almost all courses offered through the initiatives maintain a level of consistency that allow any
acknowledged academic institution to make use of them in degree-granting or certificate-granting
activity.
Open Knowledge Initiative 
The Open Knowledge Initiative (OKI) was introduced in 2001 by Massachusetts Institute of Technology
along with Stanford University, Mellon Foundation (main sponsor of the OKI project87), Dartmouth
College, North Carolina State University, the University of Pennsylvania and the University of
Wisconsin.
OKI is best described as the foundational structure of the new wave of Open Source Learning
Initiatives; it serves to improve the technical standards in learning institutions. According to the MIT
president Charles M. Vest: "This is a project to create an open-source system of web-based
environments to support pedagogical sharing and the management of educational systems…The
primary goal of OKI is to design and develop an open and extensible architecture for learning
management systems".88 Often, the formation of architecture begins with the establishment of a
framework to provide further direction; a framework is exactly what OKI is seeking to establish for third
87 OKI - Mellon abstract: http://www.okiproject.org/library/doc_2.html November 24th 2004
88 MIT - 'Universities in the Digital Age — Dinosaurs or Prometheans?':
http://web.mit.edu/president/communications/rpt00-01.html October 4th 2004
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parties to build their projects and respective websites around. The architecture of OKI leaves room for
differences in interpretation and implementation from the individual institutions that want to make use
of the opportunities introduced in their frame. Hence it is the idea behind OKI to develop a framework
that facilitates the instigation of Open Learning Initiatives within the sphere of educational institutions.
The framework is held under a license approved by the OSI, thereby practically qualifying as Open
Source. It fundamentally represents an attempt to release the logic (the source code) behind such an
online educational system in order to make it accessible to other organisations for further unrestricted
development and appliance of their own content layers. 
   It is important to emphasise that OKI currently does not focus their activity on providing easily usable
Open Source software components for educational institutions – instead they provide and advocate
certain structures to support worldwide standards for interoperability between different institutions.
Thus trying to create an educational community worldwide, based on openness and information-
sharing with the behind lying idea of a faster evolution of academic knowledge. 
   Where initiatives such as Connexions, OCW and OLS are practical, micro-structurally focused,
projects, OKI is aiming to be a macro-structural counterpart providing the possibility for interoperability
between the practical initiatives.
Problems
The problems associated with OKI are directly, inversely, corresponding to their stated goals of
providing theoretical macro-structural frameworks for further practical exploitation by third parties. As
Linus Thorvalds puts it: "Nobody should start to undertake a large project. You start with a small
_trivial_ project, and you should never expect it to get large. If you do, you'll just overdesign and
generally think it is more important than it likely is at that stage"89. This quote aptly sums up the
problems of OKI in its current version; most of their efforts to communicate their message seem to be
directed towards a distant future where everybody somehow gets engaged in their plan for universal
on-line educational standards and specification. 
   As a practical example it is worth mentioning their roadmap90, which contains items such as (from
2004 to 2006) "Developer Community Coordination & Support", a highly ambitious claim when their
developer site on Sourceforge.org91 only sustains 10 members of which only 5 are currently listed as
developers, how much 'Community Coordination & Support' can they possibly make use of?
   Applying Benkler's term, modularity is not to be found in the overall structure of OKI. The macro-
structural ambitions are not in their current frame aiming towards a model where peer-reviewing and
feedback on the logic and construction of the site can be implemented.
89 Linux Times – Interview: http://www.linuxtimes.net/modules.php?name=News&file=article&sid=145 November
24th 2004.
90 OKI - Timeline: http://www.okiproject.org/timeline.gif November 24th 2004
91 SourceForge – OKI: http://sourceforge.net/projects/okiproject/ November 24th 2004 (Sourceforge is an online
community providing tools for Open Source developers to collaborate on their software)
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   With that being said, it should be noted that the OCW and OLS initiatives are direct descendants of
the OKI framework. They are in other words derived work from the OKI framework, utilising structures
and mirroring components from the OKI in implementations with a given focus set by the initiative-
holders of the sites in question and, at times, using slightly different technologies. 
   The conclusion on OKI must be that the initiative is currently sustaining a number of grandiose
ambitions with only little community backup to realise them within any foreseeable future. This
conclusion is reflected in our choice to not include OKI in further investigations and also mirrored as a
recommendation for people who are engaged in the process of establishing online learning
environments to stay clear of OKI, at least until they have more genuine community backup. 
OpenCourseWare
The OpenCourseWare (OCW), initiated by the Massachusetts Institute of Technology (MIT) is based
on the foundation of the OKI architecture. OCW is a large-scale, web-based publication of course
materials created by the faculties of MIT.
The story of OpenCourseWare began in 1999 when Robert A. Brown asked a committee of students
and teachers on MIT to "...provide strategic guidance on how MIT should position itself in the
distance/e-learning environment"92 the result was the open sharing of knowledge through OCW; OCW
has since gathered much positive feedback from many sources from within93 the academic community.
   The goals of OCW are to: Provide free, searchable, access to MIT's course materials for educators,
students and self-learners around the world and to extend the reach and impact of OCW and the Open
Source concept.94 OCW opened to the public on September 30, 2002. Charles M. Vest, the president of
MIT, states that the mission behind OCW is: "…to help raise the quality of higher education in every
corner of the globe… education can be advanced by constantly widening access to information and by
inspiring others to participate." He continues by arguing that: "This program is based on the twin values
of opportunity and openness."95
   Thus OCW wishes to contribute to the shared intellectual beliefs in academia. For instance, OCW
gives university professors in developing countries with scarce economic resources the opportunity to
have access to educational materials developed at a respected North American university: thereby
OCW can help raise the standards of teaching in these countries. 
92 OCW - Our Story: http://ocw.mit.edu/OcwWeb/Global/AboutOCW/our-story.htm November 24th 2004
93 OCW - World reaction: http://ocw.mit.edu/OcwWeb/Global/AboutOCW/worldreaction.htm November 24th 2004
(needs other non-MIT link)
94 OCW – About: http://ocw.mit.edu/OcwWeb/Global/AboutOCW/about-ocw.htm  November 24th 2004
95 OCW – Speech by Charles M. Vest: http://web  .mit.edu/president/communications/com02.html   November 24th 2004
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   900 courses are currently available on OCW which cover 33 different academic disciplines.96 The aim
is that OCW will incorporate materials from all of their 2000 courses in the year 2008, completely
covering MIT's disciplines. OCW has an average of 12.000 visits per day.97
The Flow and Problems of OCW
The lecturers from the faculty of MIT who participate in the project are providers of the original content
in the form of course materials originally made for lectures to be given at MIT. The course content is
made available and its distribution to end-users is facilitated through the logic of the OCW website. The
logic of the OCW website dictates the overall functionality of the site and as such the possible user
patterns, the possibilities for sharing information and the formal feedback channels. The logic of the
site implies communication with limited formal feedback mechanisms, in the form of an e-mail link to
the respective lecturers from MIT or OCW employees. This means that it is not possible for anyone but
the lecturers at MIT to supply content to the site and the only possible voice of end-users, is to be found
in a feeble e-mail link to the course lecturer.
   Put in the simplest of terms: OCW is a website which manages content98 in its flow from the creator of
the content to end-users. By evaluating their user-base and the amount of material on OCW it fulfils
that purpose, but OCW does not facilitate any in depth feedback possibilities, either from end-user to
lecturer, or end-users in-between. As the base structure of OCW is linear in nature the initiative is
without the central mechanisms needed to perpetuate feedback and incorporate it. The content, or
message, flows primarily in one direction and the modification, extension and evolution of these, as per
Schramm, do not occur. This disrupts the circular flow of the communication and in the end obstructs
the organic properties of the overall TOW, which the initiative represents and of which the
communication is a vital part. All TOWs are inherently heavily dependent on feedback; little to no
feedback stunts evolution.
Another critical point, applying Benkler's terms, is that due to the comprehensive nature of the
academic material the level of modularity is low, the content on which the users are to give feedback on
is too extensive and requires that the persons giving feedback have a high academic knowledge within
the field. If a more selective feedback was possible and allowed for a higher level of heterogeneity (i.e.
for users of various skills and motivations to collaborate) the flow of feedback would be optimised in the
sense that the site would be able to live up to the users requests. And it would also live up to the ideal
peer-reviewing of the site. 
96 OCW - Newsletter: http://ocw.mit.edu/OcwWeb/Global/AboutOCW/newsletter.htm  November 24th 2004
97 OCW – Evaluation: http://ocw.mit.edu/OcwWeb/Global/AboutOCW/evaluation.htm November 24th 2004.MIT
OCW Program Evaluation Summary Report, March 2004, p. 3.
98  To avoid confusion and imprecision in terminology the word 'content' has been chosen over 'information' or 'knowledge', as the
connotations of these terms are dependent upon the extent to which a subject has internalised content. 
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While OCW as an initiative is both interesting and with a potential impact of some magnitude, the one
way nature of the structures constituting the OCW TOW places it outside the scope with which this
project is particularly concerned. Also, its closed nature makes the initiative as a whole rather
uninteresting for individuals or institutions wishing to participate in an already established online
educational environment. Still, the quality of the content readily available on the site would make it
almost sacrilegious to end this overview on a negative tangent: For instance, none of the other
initiatives investigated, including Connexions, currently provide features such as live video recordings
from classes on such diverse topics as Magnetism and Linear Algebra.
Open Learning Support
Open Learning Support (OLS) is a Utah University initiative, which sprung off in 2004 with the mission
to "…give additional educational value to existing open content projects".99 OLS is cooperation between
Utah State University and MIT. OLS is, like OCW, based on the foundation of the OKI architecture.
Currently OLS provides seven courses from OCW in a different and more interactive open realm and,
furthermore, OLS encourages other Open Learning Initiatives to contribute to the website with their
materials. The amount of users of the initiative is still somewhat modest, counting 922 registered users
at the time of writing100, and it is included in this examination because its focus differs from that of
OCW, yet OLS is still a member of the 'OKI-cartel' with unique artifacts.
The Frame of OLS 
OLS is a space where individuals can connect to share, discuss, ask, answer, debate, collaborate,
teach, and learn.101 It is the aim of OLS to construct 'social software' or software that facilitates
discussion and debate participants in between and OLS promotes an open attitude towards the content
of the site, whereas the logic is derived from OKI. OLS imports the course materials they employ from
OCW via a simple link. The greater part of the site is devoted to the establishment of discussion forums
that are to enable debate between the students and the teachers of the courses offered. 
   OLS is attempting to bridge a gap left open by OCW; that is: the missing end-user-to-end-user
communication. This is done by establishing discussion forums in which the users can freely exchange
knowledge and opinions about course-related subjects and it should be noted that the lecturers of the
courses are as frequent users as the students. It is the pivotal point of OLS to support direct form of
communication. This direct form of communication, though asynchronous, allows for circular exchange
of knowledge and thus an exchange that to a greater extent resembles that of interpersonal
communication as per Schramm. 
99  OLS – History: http://ols.usu.edu/aboutOLS/missionhistory November 24th 2004 
100  OLS: http://ols.usu.edu/ November 18th 2004
101 OLS: http://ols.usu.edu/ October 5th 2004
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   The buzzwords of the site102 indicate a lively and dynamic attitude towards communicative
exchanges; something the logic of the site strives to reflect with some success. The asynchronous form
of the forums, as opposed to the synchronous form of a chat forum, can at a glance seem to impair the
communicative properties of the site, because it differs from an interpersonal exchange in that it
introduces a temporal delay in response from the interpreters. But as this has become the de facto
means of voicing opinions on the Net along with the fact that most users on OLS have a level of
education proportional with the subjects being studied, the written and asynchronous form, as we see
it, poses only a minor risk to the initiative. Or to use the terminology of Schramm: the conventions
residing on the web, in this respect, are what help shape the overlapping fields of experience of the
interpreters. 
   An added-value-bonus of the discussion forums is the 'permanency' of the content within them
created by the asynchronous form of the forums. Meaning that the posts that make up the discussions
within the forums are left in the forums for an extended period of time, allowing users to trace the
threads of discussions and thereby storing the knowledge the individual discussion is made of; that is
the voiced opinions and arguments of that discussion in the form of the individual posts of the users.
Concerning most subjects this is an advantage; but when it comes to education, it is important that the
origin, process and flow of discussions can be traced. The accumulation of knowledge by the forum
discussion threads is also efficiently allowing the active participants to build upon knowledge by
circumventing the necessity to continuously inform new users of different aspect in real-time.
Challenges 
Since OLS does not contribute with new-learning material, but only builds upon already existing Open
Learning sites and discussions of these, it is hard to make a comparison between OLS and the other
chosen initiatives. OLS functions as a feedback forum where the users discuss various Open Learning
sites. Within this feedback process, modularity is to a certain extent at play, as the users of OLS can
narrow their critique- and/or discussion points down to a certain subject within an online module.
However, this feedback is indirect as OLS users are not able to apply their suggestions, but merely
raise a discussion around them. They cannot incorporate their corrections and alterations for
improvements to the sites directly. OLS as the name suggest is mainly a support site for the users of
Open Learning sites. Where course material as well as the use of them is debated. 
   All in all OLS is an interesting initiative that focuses on the communicative aspects of learning; and
more importantly: Communication for all parties involved. Not just top-down, standard, linear
communication where the lecturer holds authority, but true 'polylogue'. Still, the limited amount of users
and the small scope of the initiative along with the fact that it does not openly allow access to the logic
of the site are the main reaons why the initiative is not our primary object of study.
102 '… share, discuss, ask, answer, debate, collaborate, teach, and learn…', http://ols.usu.edu/ November 18th 2004.
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Connexions 
Connexions is an Open Source project initiated by the computer science department of Rice University
in Houston, Texas. Connexions runs mainly due to grants from the William and Flora Hewlett
Foundation in August a grant of 1,25M $ was given to the project.103
The site is built on a "Plone Content Management System" certified by OSI104. Connexions has been
under constant development since 1999. In February 2004 the Connexions project website went
online105, the site provides free access to educational material for learners and instructors106 and is in its
current incarnation open for all interested parties to access, use, and contribute to.
   Currently the site offers around 1800 modules and 40 courses and Connexions has registered that
about half a million people from 157 countries use and visit the site107.
   Connexions special signature is their underlying "philosophy"108, concerning how optimal learning
takes place. Connexions presents, and provides backup for, the argument that learners benefit more
from having access to knowledge in modules, in contrast to traditional linear learning. When learning in
modules the students have the possibility to go in depth with a specific topic and, if motivated, link it to
further studies and thereby discover the interconnections between the disciplines and the topics. 
   Knowledge-sharing is, furthermore, a significant feature of the Connexions home-page. Their view is
analogous with the Open Source Initiative's statements on the importance of sharing and contributing
to the commons. "Why re-invent the wheel? When people share their knowledge, they can select from
the best ideas to create the most effective learning materials"109. We find that these feedback and
constant peer-reviewing and editing procedures ensure the quality of Connexions. 
Connexions' Conditions for Using and Posting
The Connexions website does not require the user to have a log-in, even for participatory use; it is
available to anyone at any time. Additionally, everybody can potentially contribute to the site by posting
new content or taking part in the development of its existing material by correcting or building upon
already made modules (e.g. by linking to other modules on the site) or giving feedback to the author.
This is legally feasible by giving access to educational materials under the conditions of the, before
mentioned, Creative Commons Licenses (CC)110.
103 Rice University – Article: http://media.rice.edu/media/NewsBot.asp?MODE=VIEW&ID=5181 November 8th 2004
104 Plone – What is Plone?: http://plone.org/about/plone/ November 8th 2004
105 Connexions: http://cnx.rice.edu November 17th 2004
106 Connexions use the terms, "learners" meaning people interested in gaining knowledge on a specific topic and
"authors", being the ones publishing their material on the site and "instructors" being the teachers who have an
interest in using, sharing and building upon the material online.
107 Connexions – White Paper: http://cnx.rice.edu/aboutus/publications/ConnexionsWhitePaper.pdf (p.6) November 24th
2004.
108 Connexions – Philosophy: http://cnx.rice.edu/aboutus/philosophy November 20th 2004
109 Connexions – Philosophy: http://cnx.rice.edu/aboutus/philosophy November 20th 2004
110 All material is under the Creative Commons license. CC an open-content license. More information in Open Source
Chapter.
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   All individuals taking part in the authoring of modules need to accept the Connexions Service and
Repository User Agreement. Three of the main clauses of the agreement are111: 
• Rice and Connexions reserve the right to be responsible for the liability of the content of the
material 
• 'Authors' and 'contributors' have to put all material under the CC licence.
• Users, contributors and authors have to agree with the Connexions Service and Repository
User Agreement.
If an author wishes to contribute to already existing material (either by correcting a mistake or
explaining a term in other words) he has to give his proposal to the author, who then decides whether
he finds it relevant or not (in software terminology this is called patching). The original author is the only
one who has direct access to make changes in his file. But if a suggestion is too broad to be included
in the module or if the module goes in another direction than the original, one can choose to become
an author oneself and derive the original material under the Derive Copy function (in software
terminology this is called forking).  
   Connexions has received positive feedback; Douglas L. Jones, a professor of electrical and computer
engineering at the University of Illinois, at Urbana-Champaign and Connexions' 2003 Author of the
Year, shares his enthusiasm in a web-article from August this year. "… You can write an individual
module in a few hours or a weekend and publish it immediately…It really lowers the barriers to getting
something out and is by far the closest thing to instant gratification when it comes to publishing."112
   The piecemeal construction and the facility to correct and change a module give the author a radical
power to constantly improve his work. Habitually authors are restricted and blocked in what they
publish, their writings get outdated between the time finishing the book and printing it, new material and
knowledge (this is especially seen as a problem in the technology departments, were educational
material gets outdated within months), with Connexions this problem is non-existent.  
   Karl Popper formulates this problem in his introduction to "The Open Society and Its Enemies": "No
book can ever be finished. While working on it we learn just enough to find it immature the moment we
turn away from it."113 The analysis of the works of Popper are elaborated upon in the following chapter. 
   The most important factor in the Open Source structures is the ability and openness towards
feedback, a feature we elaborate upon in the following section.
111 Connexions – User Agreement: www.cnx.rice.edu/sitelicense November 20th 2004
112  Rice University – Article: http://media.rice.edu/media/NewsBot.asp?MODE=VIEW&ID=5181 November 8th 2004.
113  Popper - The Open Society.pdf, p.2/577
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Feedback procedures 
The authors of the Connexions material organise themselves in online working groups where they
review each others material. In the workgroup the authors all share the maintainer role114, meaning that
they all have the right to update the courses of the authors in their workgroup. These groups provide
the first line of peer-reviewing of the online material – thereby effectively determining the base quality
level of the content115. Furthermore, and more importantly, the next line of peer-reviewing is open to
take place through the use of lenses. 
   Connexions aims to establish a multitude of lenses for the users to choose from - efficiently
determining which modules will be visible to them. An example of a lens is The American Physical
Society providing a list of materials that pass their criteria, these are bound to differ from the criteria of,
for example, the American Mathematical Society. Another lens could be made by means of the results
of the students using the module. Finally, one could imagine a lens through which the popularity of the
modules was shown.
   The method of using lenses is also, to our knowledge, one of the first, if not the first, examples of an
educational institution, which, on a practical level, takes into account the relative nature of knowledge.
This is undoubtedly caused by the vast amount of knowledge which the Connexions system has to
process – there is no possible way of upholding an illusion of objective knowledge when presented with
the sheer multitude of individual uses of knowledge. At best knowledge can be found to be conjectural. 
The Connexions project is not only effective because of its philosophy on modular learning which
heightens the quality level of the site, but also because their feedback procedures mirror its modular
structure. This high level of modularity makes the site open towards all types of corrections, from tiny
grammatical corrections to extensive content alterations.
This is what Benkler refers to as the level of granularity, meaning that the time and effort a Connexion
user must put into a specific piece of work can vary from the individual contributor's engagement in the
project. Thereby Connexions lives up to Benkler's ideal of peer production. 
Why Connexions -Technical essence 
After having analysed Connexions in depth it is clear that the configuration of this site is open and
allows sharing of knowledge and feedback in a way none of the other initiatives provide. 
   Furthermore, Connexions has chosen to use the Open Source software Mozilla116, which effectively
means that the institution has been able to start out using the XML and HTML specifications as
114  Connexions – Editing Enviroment: http://cnx.rice.edu/technology/architecture/editing November 22nd 2004
115  Connexions - Workgroups: http://cnx.rice.edu/help/reference/workgroups November 24th 2004
116 Mozilla.org: http://www.mozilla.org , Mozilla is under constant development and has a long term Road Map in
opposition to Internet Explorer. November 24th 2004.
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published and endorsed by the World Wide Web Consortium (W3C)117. To quote their web site; "In
October 1994, Tim Berners-Lee, inventor of the Web, founded the World Wide Web Consortium (W3C)
at the Massachusetts Institute of Technology, Laboratory for Computer Science [MIT/LCS] in
collaboration with CERN [European Organization for Nuclear Research], where the Web originated,
with support from DARPA [Defense Advanced Research Projects Agency]and the European
Commission"118. As one might know, or be able to deduce from the former quote, the consortium is the
founder of virtually all important standards on the Internet; most notably the HTML and XML standards
everyone uses when viewing net pages. Connexions' decision to support Mozilla and maybe even
more so the choice of XML mirror long time reflections that are sorely needed when it comes to the
rapidly changing interfaces of the Internet. 
   The fact that all of Connexions material is presented and stored in the XML format involves a number
of factors. First of all that the format is, as before mentioned, standardised by the W3C ensuring
continued long term support from a wide range of programs.119
   When the files are in XML the authors can easily incorporate each others work in the modules
(across disciplines) and keep the different graphical features regardless of whether the file is written in
MathML, CHEM ML, etc. This is possible due to the cross walks: the cross walks permit an exchange
of data between XML files. This, for instance, enables a computer to read a mathematical form
embedded in a music sheet. The XML-files are all stored in a versioning system so the changes made
in the modules can be tracked and updated rapidly. 
   XML- files separate content and presentation of the content. In the programming the tags present the
content of the file and not how it looks. This means that the search becomes related to the content in
contrast to traditional HTML where only layout features are specifically addressed.
   
All in all, Connexion lives up to the peer-reviewing concept and it allows the transmutation of the
modules and courses. Connexions, therefore, provides a fertile soil for the TOW to expand it's spiral to
include other initiatives from where new TOWs can spring out.
   Since basically all aspects of our surrounding world are in constant flux, Open Source Initiatives are
likely to present the only alternative that actually leaves agents free to evolve optimally from. This is
why we find Connexions to be a promising initiative in the educational sphere. 
117 W3C: http://www.w3.org/ November 24th 2004
118 W3C - About: http://www.w3.org/Consortium/#background November 24th 2004
119  Microsoft has notoriously released versions of their Internet Explorer browser which contains a number of
deviations from the W3C standard – however, the rapid rise of the W3C standard compliant Mozilla Firefox browser
(6 million downloads and counting) has caused many to believe that Microsoft will be forced to comply to standards
in the long run if they want to keep their current market share.
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Birds-eye View 
Open Source
We realise that the preceding discourse on Open Learning Initiatives and the Open Source model in
general has been a biased one. The stance has been almost completely in favour of Open Source and
perhaps we have failed in regards to giving the anti-Open Source opinions a voice. However, it has
been difficult to find good, logically valid, opposing arguments that do not build on historicist arguments
claiming that because the commercial model has fostered good software in the past, it will also foster
good software in the future. 
   Nevertheless, we will, in this section, try to give a fair presentation of the counter-arguments to the
Open Source model, that we find substantiated, and the possible problematic fields around Open
Source and Open Learning. However, we will not just passively present the arguments, but also try to
refute them where we do not find them valid. 
   Firstly, one must realise that Open Source is not a magic wand that can provide a solution to all
development and learning problems. The most popular and successful Open Source projects are the
ones that are widely applicable in home-computing as well as in organisations of all sizes, such as
operating systems, web browsers, different office tools and web server applications. When software
becomes too specialised, as for instance software to control cranes in a warehouse, there is no direct
incitement for an Open Source programmer to work on or develop such a program, because there is no
direct personal gain from it (unless she herself manages and/or has an interest in warehouse cranes).
In such a case, the commercial model would probably be the best way to ensure that the software
meets the needs of the customer, can be used for several purposes under different conditions,
guarantee support and so on. 
   However, one can argue that it is still a good idea, even for crane management software, to apply the
Open Source model. Not in the sense that one can depend on a community of volunteers to code and
bug-check the software (a warehouse manager would still have to pay a team of developers to write
the software), but to ensure continued code-access. Even if the company that provided the software
goes bankrupt, the source code is not lost and hence a warehouse manager can hire another
programmer to continue developing the software, rather than having to chose between a static system
and investing in a whole new system. 
   Generally speaking, for an Open Source project based on volunteer community work to become a
success, the coders must be able to identify a more or less immediate reward120 for what they are
doing. In other words, there has to be a purpose for writing good code. In his article “Coase's Penguin
or Linux and the Nature of the Firm”, Yochai Benkler identifies three motivational factors that have to be
in interplay. These are monetary rewards, intrinsic hedonic reward and social-psychological rewards121.
120 Eric S. Raymond, co-founder of the OSI, has stated that ““Every good work of software starts by scratching a
developer’s personal itch.”, Free Software, Free Society.pdf, p. 30/226
121 Benkler, “Coase's Penguin...” chapter III, A, 1
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Though it is impossible to make any general statements about the individual's motivation for joining an
Open Source project without doing a survey or other kind of empirical research, it must be
acknowledged that monetary rewards are not necessarily the primary key factor. Benkler goes on to
claim that a “...rational agent will choose based on the value of R [the total reward], not of M [the
monetary rewards].”122 Hence it depends on the individual and the type of project involved.
   Another critique possible of the organisational structure of Open Source could be the hierarchical
structure in projects and the problem of having too many passive users. For Open Source to be a
success, it depends on the feedback loop to function properly, dynamics are crucial for the
development process. If many people use a piece of Open Source software, but few or no
improvements are contributed back to the project in question, the software will simply evolve slowly or
cease evolving. Users will depend on the dedication of a small number of developers to the project and
accept the changes and the rate at which they are happening. One can imagine that this scenario could
imply that the users will delegate all decision making to the few dedicated developers. In this case, the
Open Source project has failed to build a community around itself and it will probably 'die' because of a
lack of development. 
   Hence a counter-argument to Open Source is that it is not sustainable because developers will not
want to continuously work on the same piece of software without getting paid. However, some
developers do get paid for working on Open Source, as in the case of IBM, and moreover, this
argument is hollow because it is more of a guess and can therefore easily be turned on its head. For
example, it could  be argued that the constant turnaround of the 'staff' working on an Open Source
project will ensure that code never becomes too obscure or 'personal', thereby securing the future
readability and extendibility of the project. But we regress; the whole argument is based around
guesstimates and so it can, at best, serve to provide inspiration for future empirical work. 
   Another apparent problem is that of Open Source communities being tightly knit and, supposedly,
elitist. As in other types of social relations, one has to prove one's worth (so to speak) before being
accepted as a trustworthy person. This can make it a long-term process to penetrate a network of
Open Source developers and have one's own bits of code incorporated into a new release of the
software in question. However, this is not true only in the context of Open Source: being a good coder
does not automatically grant immediate access to the core development team of any given Open
Source community, nor does it guarantee a job in the core development team at Microsoft or any other
closed source software company. 
   As stated above, Open Source projects depend largely on users continuously contributing
improvements back to the community, not keeping these to themselves. Otherwise, the whole aspect of
P2P dynamics is lost and, as Stallman argues, competition might become combat if individual agents
try to promote their own improvements with disregard for the interest of the entire community,123
122 Ibid.
123 “Competition becomes combat when the competitors begin trying to impede each other instead of advancing
themselves—when “Let the best person win” gives way to “Let me win, best or not.”, Richard Stallman, Free
Software Free Societies, p. 130
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perhaps even circumventing the community entirely. This would be a real threat to Open Source as a
whole: however, the argument is, at best, a misinterpretation because the GPL and other Open Source
licenses are written with the aim of preventing this from happening.
   Indeed, the GPL has been accused of being unconstitutional and if this were true, it would definitely
be a severe blow to the OSI and the FSF. The SCO Group Inc., the company that holds the rights to
the source code of the operating system UNIX, has attacked the GPL in rather harsh terms, accusing it
of being unconstitutional and in violation of the U.S. copyright and patent laws. They go on to state that:
“In the past 20 years, the Free Software Foundation and others in the Open Source software
movement have set out to actively and intentionally undermine the U.S. and European systems of
copyrights and patents. Leaders of the FSF have spent great efforts, written numerous articles and
sometimes enforced the provisions of the GPL as part of a deeply held belief in the need to undermine
or eliminate software patent and copyright laws.”124 
   However, the GPL has recently been upheld and enforced by a court case in Germany, one of the
first court rulings on the GPL. The Dutch company Sitecom allegedly incorporated a piece of GPLed
software into a wireless network product without abiding by the terms of the GPL. In April 2004, a
preliminary injunction was filed by the court against Sitecom to stop distribution of the software.
Sitecom now “...conforms to the GNU General Public License and are now awaiting their official
approval.”125
Open Learning
In regards to knowledge, the problems of the Open Source model are not so much practical as in the
relation to software development. It is not a problem of whether or not Open Knowledge will evolve or
'die' or whether anyone can capitalise on it. Rather, it is a problem of shifting the paradigm that trust is
conventionally built upon from one of 'objective expert' knowledge to one of 'intersubjective user'
knowledge. The scientific validity of the latter is generally accepted but the emotional landscape of
today's world is still rife with conscious and subconscious references to 'objective expert' knowledge.
   It seems that the opinion of perhaps the older generations is that anything on the Internet, be what it
may, is in its nature less credible than what can be found in books and other traditional media. This
may be a case of being bound to older traditions and thus less receptive to new ideas, but it is more
likely to do with the fact that nothing on the Internet is stable. The fact that anything on the Internet can
be edited almost at the click of a button can be seen both as an advantage and a disadvantage. An
advantage, because material can be updated very quickly giving users cutting-edge information, but
also a disadvantage because it can be difficult to refer back to a web page, as the information might be
changed or the page shut down. 
124 Open Letter on Copyrights  from Darl McBride, CEO of SCO, http://www.caldera.com/copyright/ November 24th
2004
125 Newsstory: http://news.com.com/2100-7344-5198117.html November 24th 2004 Facts of the case (Excerpt):
http://www.oii.ox.ac.uk/resources/feedback/OIIFB_GPL2_20040903.pdf November 24th 2004
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   Hence all material on the Internet is in a state of flux, and this is even more true for sites with open
content, like Wikipedia and Connexions. Consequently, this raises the question of whether or not the
material on the sites is credible or not. In the cases of OCW and OLS, there is a certain authority
because not everyone is free to contribute (only comment on existing material in emails or discussion
fora) and moreover the two initiatives have the institution of MIT behind it. MIT is a recognised
university and not interested in being associated with flawed material.
   However, one can contribute freely to both Wikipedia and Connexions while remaining
anonymous.126 This raises the question of the quality of the site: how can a user be sure that the
material is credible when there is no authority? 
   Connexions suggests in their White Paper to use lenses provided by third parties.127 The user
chooses to trust the recommendations of a specific third party, a specific lens, and places trust in the
authority of this lens. This does not make the user passive; on the contrary the user is fully aware of the
lens chosen and thus the predisposed view that the lens might have on the given subject. The lens
does not hinder the user from removing it and thus get the possibility to dig into other areas of the
same field that were not within the scope of the original lens. The lens is about selecting the viewpoint.
Having access to different viewpoints one might argue that the learner discovers new ways of looking
at the material. 
   Through frequent use of Connexions, one might establish a trust relationship with one or several
authors of modules (because their work is deemed of high quality relative to one's subjective standard).
Due to the way authors link to each others' material, the user can be exposed to a greater magnitude of
trustworthy material, presupposing that the user will trust the recommendations of a trusted author. 
   The same is true for Wikipedia. Through frequent use of Wikipedia, one might establish a trust
relationship with one or more Wikipedians (for the same reason mentioned with Connexions mentioned
above) and place more trust in articles written by them and have more reservation and scepticism in
revisions undertaken by unknown Wikipedians. However, due to Wikipedia's neutral point of view
policy, one will never be presented with a strong bias, but on the contrary, be presented with several,
perhaps contradictory, explanations of the same problem. 
   The issue of possible ongoing vandalism on both Connexions and Wikipedia can never be prevented
completely while maintaining the open content structure of the sites. Jimmy Wales, co-founder of
Wikipedia admits that “...on any given day, any given entry might be up or down.”128 This carries the
possibility of misinformation. If vandalism is subtle (like changing a date) and the information is not
obviously wrong (like the mentioned example of Hitler committing fellatio), the reader who consults
Wikipedia or Connexions to gain new knowledge can be misinformed without knowing it. Thus, one
could argue that it depends on chance whether or not a user will get correct information from either of
126 Connexions does require registration to participate, however it only request information on name, e-mail and that the
user has read and accepted the Connexions Service and Repository User Agreement
127 Connexions White Paper, .p 10 http://cnx.rice.edu/aboutus/publications/ConnexionsWhitePaper.pdf November 24th
2004
128 http://www.guardian.co.uk/online/news/0,12597,1335892,00.html  
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the sites. The risk of getting incorrect information is real, but if the information is important enough to
the user (for use in a thesis for example), he or she will probably crosscheck it with other sources.
   As a result of open content, getting correct information becomes a question of a democratic process.
On Wikipedia, the users are confronted with the viewpoints that the majority have agreed to as being
true and relevant. However, popular information is not always the correct information, because it can
leave out important details and relevant facts that are not widely recognised. This is a more serious
flaw in Open Knowledge than the case of vandalism, because incorrect majority decisions are more
persistent. One could imagine that the Wikipedia community agreed on the Holocaust never having
happened and consequently leave it out or term it allied propaganda from World War II. On the other
hand, it can be argued that the openly stated need for the individual users to double check all important
information can help raise the individual's capacity for critical evaluation of the surrounding
environment – a vital aspect of a functional democracy.
   However, Connexions, Wikipedia and other online knowledge resources are no different from
ordinary non-digital media. It is also possible to be misinformed by books and journals in the library and
it is possible to find sources that deal with the Holocaust as allied propaganda. If one is more exposed
to books of this type one is more likely to consider it true, because one might not have any subjective
experience of WWII or the Holocaust to hold up against the written interpretation of the facts. 
   The point is that whenever one does not have any subjective experience or pre-existing knowledge or
idea to hold up against other people's interpretation of facts, the 'truth' will always be democratic or
relative; either as in believing the majority or trying to triangulate one's way to the truth when faced with
contradictory interpretations. Even rational individuals with strong opinions on a specific matter might
succumb and change perception of reality when he or she is continuously confronted with a strong
majority contradicting the initial belief. The difference between Open Knowledge and 'static' knowledge
is that the user is more directly confronted with opposing views when everyone has a voice.
   Thus the trust relationships existing in online knowledge fora are also copied from non-digital
relationships. Also in the analogue world, there are certain mechanics and power relations in play that
validate the argument of one person more than the others'. Internet or no Internet, Open Content or not,
authority, the rationality of the individual, pre-existing knowledge and other more or less ubiquitous
factors form the individual's perception of reality and hence, ultimately, the qualities that makes up the
fabric of what is 'truth' or fact. 
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Popper and the Open Society
Introduction
After having analysed the educational initiatives above, in the following chapter the two volumes of
"The Open Society and its Enemies"129 (1945) are analysed to make a continuous running feedback
loop between the dynamics of the different concepts associated with the Open Source movement, the
Connexions initiative and a macro-structural view of openness and possible universal principles as
presented by Popper. After this introduction each of the subjects covered are placed within sections
with headings signifying both the Open Source/Connexions concepts and the relatively corresponding
concepts within the works by Popper. 
The Austrian born British philosopher, theorist of science and sociologist Karl Raimund Popper (1902-
1994) is primarily concerned with questions of epistemology130 and methodology. In "Logic of Scientific
Discovery" (1935) he argues that: "...any inductive approach to science was bound to fail, and that all
scientific knowledge was hypothetical and could only be critically tested (i.e. refuted, but never be
demonstrated) by experience".131 Thus Popper introduces the idea of falsification (as opposed to
verification) in that a scientific theory can be empirically disproved, the goal being the unveiling of the
falseness of the hypothesis and following a new starting point for continuous research and
improvement.132 Accordingly, a statement, for instance, is meaningful only if there is a way it can be
falsified.
   In "The Open Society" Popper applies his epistemological speculations to social theory.133 "The Open
Society" attacks political systems in which the state has too much control. To back up the above
mentioned, Popper criticises a range of widely accredited philosophers, frequently predicated as 'great
men', mainly Plato, Hegel and Marx, whose supposed humanitarianism he wants to disprove. In
Popper's view, by contrast, they are historicists, i.e. prophets of totalitarianism. 
   
Throughout "The Open Society", Popper employs a number of other philosophical theories when
building his own thesis. He elucidates, according to his interpretation, the strong and weak points in the
philosophies of the above-mentioned philosophers and from this position he establishes his own
theory. In this way Popper develops a critique of historicism and the "enemies" of the Open Society.
Popper states that "My attitude towards historicism is one of frank hostility, based upon the conviction
that historicism is futile, and worse than that."134 Popper wants everyone to take responsibility not only
129 In the following referred to as "The Open Society"
130 Theory of knowledge
131 Karl R. Popper: http://www.liberal_international.org/library/popper.html September 7th 2004
132 Lubcke "Politikens filosofi leksikon", p. 348
133 See, for instance, p. 37/577 where Popper is explaining any normative law as falsifiable. "If it has any point or
significance, then it can be broken; and if it cannot be broken then it is superfluous and without significance." Popper
- The Open Society.pdf, p 37/577 (this point is extended upon in the section Modifiability in this chapter)
134 Popper - The Open Society.pdf, p. 24/577
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for their own existence, but for the common development of society. He is an equalitarian individualist,
meaning that every individual is personally responsible for his or her actions and that this individualism
should be institutionally protected within the state. 
   Our focus is on Popper and his account of the Open Society and its advantages, not on his critique of
Plato et al. Therefore, we do not present the respective analyses of these philosophers. It is, however,
important to stress that it is merely the totalitarian tendencies of the before mentioned political
philosophies which Popper criticises, not their entire philosophical achievements. In Popper's own
words: "…it must not be forgotten that, outside the totalitarian camp, their frame has outlived their
influence upon our lives"135 It has to be emphasised that Popper himself analyses societal structures in
regards to openness on a macro-structural level. We mainly base our work upon cross-transferring the
essence of his points to the field of Open Source. This is emphasised in the analysis that follows. 
   First we further examine the concept of falsification since this method is exhaustive in relation to our
analysis.
Falsification
When Popper introduces "The Open Society" by stating that: "Although I am mainly interested in the
methods of physics..."136 he indicates an important influence for the very foundation within his work as a
social philosopher; this influence is from the theory of relativity as created and developed by Albert
Einstein.
   When reading further into the case one finds that the foundation of Einstein's theory is, according to
Dr. Christoph von Mettenheim (accredited writer on both Popper and Einstein),137 based upon a thought
experiment which can never be empirically recreated and tested and hence never verified as functional
or dysfunctional. As one can gather from the many advances in science that ensued Einstein's work
this lack of final verification had little negative impact on the application of his theory or, more
importantly, further research within the many areas which the implications of relativity touches upon
(e.g. relating directly to quantum mechanics138 and indirectly to almost all other areas of science,
including, but not limited to, physics, chemistry, and even the life sciences). Also, the strength which
the theory of relativity acquires from its own relativity is emphasised when taking into account the
stance, which Einstein, long after the publication of his theory, in 1921, exhibited: "Insofar as the
expressions of mathematics refer to reality they are not certain, and insofar as they are certain they do
not refer to reality."139 This statement, fundamentally, backed up the same notion which was later on
crystallised in Popper's method of falsification.
135 Popper - The Open Society.pdf, p. 131/577
136 Popper - The Open Society.pdf, p. 7/577
137 Relativity,Part 1: http://www.eeng.dcu.ie/~tkpw/tcr/volume-01/number-03/node3.html November 24th 2004
138 Quantum Mechanics: http://en.wikipedia.org/wiki/Quantum_mechanics November 24th 2004
139 Relativity,Part 1: http://www.eeng.dcu.ie/~tkpw/tcr/volume-01/number-03/node3.html November 24th 2004
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   The famous example of white and black swans is referenced here in order to further illustrate
falsification. It goes, in the words of the authors of this document: If one makes a universal statement
saying, 'All swans are white', this can never ultimately be proven, but it can definitely be falsified by,
say, finding one black swan. Hereby it follows that subjectively stating 'All swans I have seen are white'
is more scientifically sound because it is inherently open to falsification.
   When speaking of the falsification method it is important to take into account the weaknesses and
strengths of the method depending on the context in which it is used. For example, from a purely
logical standpoint, one could go about modifying universal statements or theories ad hoc in order for
them not to be falsified (e.g. stating 'All swans are white except the black ones'). As one might be able
to deduce this way of invalidating the falsification method would, however, only work to a certain extent
before the 'ifs' and 'buts' of any given statement would weigh so much that one would, by all practical
means, be forced to re-evaluate the validity of the original statement. This in effect means that
falsification is to be recognised as an inherently optimal method, which the individual researchers will
have to make use of according to their own accord. 
   If the falsification method is incorporated, inherently it causes theories to be continually re-evaluated
and extended upon. In relation to this, the Open Source paradigm can be seen as the direct, practically
focused, mirror of the theoretical, philosophical, method of falsification- this is the subject of the
following analysis.
Münchhausen's Trilemma
In order to situate Popper's method of falsification within his own idea of systems gradually being
negated, and correspondingly expanded, we introduce one of the historical precursors to falsification:
Münchhausen's Trilemma, formulated by the philosopher Jacob Friedrich Fries (1773-1843), who,
according to aspects highlighted by Steen Nepper Larsen,140 argued pro the view that no argument can
ever reach a definitive conclusion. According to Fries, in the attempt to verify an argument, one is
always trapped in one of the following pitfalls:
• An infinite regress: the argument is never complete.
• A circular argument: one assumes what one set out to prove.
• A dogmatic acceptance of a claim without supporting it with valid argumentation.  
Thus Münchhausens trilemma supports the idea that one can never reach final definitions, and trying to
do so will only mean that agents waste energy and time trying to reach the unattainable, i.e. Utopian
engineering as defined in later times by Popper. 
   What is ultimately interesting, but also subject for an entire project on its own, and therefore not
further touched upon outside of this section, is that the example of how Fries pre-dates Popper (just as
140 Steen Nepper Larsen "Münchhausens Trilemma"
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someone, to a certain extent, of course will pre-date Popper), makes a complete mockery of those
people who, in a sort of blindfolded reverse historicism, tries to establish, for example, which historical
figure was the 'originator' of a given idea or concept. This sort of search for originators can also serve
to provide a more nuanced understanding of history and as such it is not without merits. An illustration
of this is the publishing of "Popper, Otto Selz and the Rise of Evolutionary Epistemology" (2004) by
Professor Michel Ter-Hark, in which he accounts for parts of the origin of Popper's falsification method.
   In the next section we situate Popper's works, and his method of falsification in relation to our overall
focus upon Open Source and Open Learning.
Popper in relation to Open Source
We find that Popper's theory is particularly relevant since his concern with societal structures and the
implementation and extent of openness within society is, with the surge of conglomerates in the late
20th and 21st century, now more relevant than ever. Moreover, even though most societies in the
Western world are open to a certain extent, the majority of the populations within them do not realise or
utilise the advantages and responsibilities that follow an Open Society. On the contrary, political
leaders and multinational companies make important decisions affecting everyone's lives and futures,
for the most part without their motives being questioned. People tend to follow and adjust without
fighting for personal influence.
   As stated above, Popper is, seen from a topical standpoint, concerned with the democratisation
process of the state. The importance of openness is, however, also applicable outside of this realm, for
instance, within the wired world where multinational companies, as their more materially based
counterparts, have enjoyed widespread monopoly on software production. Most people do not even
consider evaluating their operability and whether these programmes actually fit their needs and, if not,
whether there is an alternative (Open Source). 
   In many cases, within varying software applications, there has been, and is, a broad tendency
towards focusing on who runs a given field, as opposed to how it can be run. Popper stresses the
importance of focusing on the methodology and the degree of openness and modifiability within the
respective structure. "How can we so organize political institutions that bad or incompetent rulers can
be prevented from doing too much damage?"141 The focus should not be on who should govern but
how they govern; for Popper all long term politics are institutional. In this way structures become less
fragile to totalitarianism in any form, political, corporate, etc., and more open to evolution.
141 Popper - The Open Society.pdf, p. 72/577
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Openness in Relation to Societal Structures 
Since openness has, to a certain extent, been implemented within the structures of the contemporary
world, one cannot, and should not, ignore this evolution. Rather, one is best off acknowledging this
opening up within different spheres (software, the Internet or society on the micro- or macro-scale).
Popper observes that: "Arresting political change is not the remedy; it cannot bring happiness. We can
never return to the alleged innocence and beauty of the closed society…Once we begin to rely upon
our reason and to use our powers of criticism, once we feel the call of personal responsibilities, and
with it, the responsibility of helping to advance knowledge, we cannot return to a state of implicit
submission to tribal magic [closed society]."142 Thus one is best off incorporating the current situation
and realising that one can only change structures by acting in the present and by looking neither back
into the past nor dreaming about a fictional future.
   In relation to openness Popper quotes the Greek philosopher Pericles (about 430 B.C.) stating his
point in favour of the Open Society: "Although only a few may originate a policy, we are all able to
judge it."143 Likewise, in connection to the concept of Open Source, it is not everybody who has the
means or the capability to originate a software program; however, everybody has access to the code
and the possibility to evaluate, modify or build upon it (and the same goes for contributions to the
Connexions website). 
   However, since Pericles, many political leaders, philosophers and other prophesiers have worked
against the Open Society, apparently based on the assumption that 'the ordinary man' is incapable of
taking responsibility of his own life and needs a leader to determine his way of living. Opposing this
authoritarian standpoint, the concept of transparency is of great importance to Popper at all aspects
and layers (whether the structure of a state or a computer system is the focal point) in that everyone
who has the same presuppositions for judging and following ought to have equal admission to
influence the structures. Thus Popper has a pragmatic and egalitarian view on the optimal structures
within which we live our lives. 
   Furthermore, Popper stresses that the freedom of the individual has to be exercised within
democratically initiated institutions in order to ensure equality the agents in between. Popper states
that: "The establishment of institutions for the democratic control of the rulers is the only guarantee for
the elimination of exploitation."144 It follows that each individual has to be institutionally protected within
the respective social structures, thus indicating that society needs normative laws in order to ensure
that everyone is treated equally. It is important to emphasise that these laws, within an Open Society,
have to be open to the method of falsification, thus ensuring modifications and adjustments hence be
structures of continuous flux.
142 Ibid., p. 116/577
143 Ibid., p. 9/577 and 101/577
144 Popper - The Open Society.pdf, p. 192/57
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Modifiability
Popper stresses the importance of distinguishing between laws of nature145, which are unalterable, and
normative laws146, which are man-made and thus can be subject to modification. Furthermore, Popper
differentiates between what he terms naïve monism characteristic of the closed society, where norms
are accepted without critical examination, and critical dualism where the individual is responsible for
the norms and laws practised within a given society, a feature of the Open Society. 
   According to Popper: "Critical dualism merely asserts that norms and normative laws can be made
and changed by man, more especially by a decision or convention to observe them or to alter them,
and that it is therefore man who is morally responsible for them; not perhaps for the norms which he
finds to exist in society when he first begins to reflect upon them, but for the norms which he is
prepared to tolerate once he has found out that he can do something to alter them."147 Thus one has to
realise that every individual, who is aware of the surrounding structures, is responsible for the laws,
norms and structures within the Open Society and following either their persistence or modification
and, moreover, possibilities of falsification. Popper states that: "If it [the normative law] has any
significance, then it can be broken; and if it cannot be broken then it is superfluous and without
significance."148 Hence it only makes sense to take into account the operability of the law (or structure)
if there is openness to modification and, if there is not, to fight for openness to be implemented.
   However, there is an inclination of resistance towards critical dualism; Popper criticises the
unwillingness to admit that structures are ultimately everyone's responsibility.149 If society implements
the notion that every individual is responsible for existing norms and structures, modification is more
likely to take place to benefit the majority of the citizens and not just the group in power. Thus taking
responsibility is vital in relation to the implementation of openness, whether the focus is societal
structures, software development or Open Learning Initiatives. 
   Popper states that: "The final test of a method, however, must be its practical results."150 We find that
it is the practical openness to modification and furthermore, the feedback of the citizens affected of the
structures that are important for evolution to be able to take place so that structures continuously fit the
contemporary environment and not the past.  
Practicality and Open Source
Popper stresses the importance of focusing on the practical implementation of the changes one wants.
To exemplify, it is not the semantic meaning of a word that is important, but on the other hand the
pragmatic, what is meant by the word and, most importantly, the practice that follows the words that
matters: "…nothing depends upon words, and everything upon our practical demands or upon the
145  E.g. the law of gravity
146  E.g. the juridical system
147  Popper - The Open Society.pdf, p. 38/577
148  Popper - The Open Society.pdf, p. 37/577
149  Popper 5: http://www.uvm.edu/~jbailly/courses/clas158/notes/popper5.html November 24th 2004
150  Popper - The Open Society.pdf, p. 189/577
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proposals for framing our policy which we decide to adopt."151 Why Popper chooses to put his
emphasis on practicality can be theoretically illuminated by looking into Popper's concepts of
methodological nominalism versus essentialism, which can both be viewed, from a slightly simplified
perspective, as part of Popper's theoretical justification for his attack on historicism.
   Methodological nominalism can shortly be described as a method, which characterises an object by
the influence and impact it, under various circumstances, has on its surroundings. Popper heavily
advocated nominalism due to its inherently open nature and as a direct antidote to methodological
essentialism which, again shortly, can be defined as a sort of atomic positivism which seeks to identify
the 'true' nature of a given object152. Practicality is basically the 'real' world aspect of nominalism:
Evaluating a given object by empirical observations of its behaviour in various environments instead of
relying merely on theoretical knowledge about the 'nature' of the object and making theoretical
deductions as to how it 'should' behave in various environments.
   This efficiently leads us back to our choice of focusing on Open Source as opposed to the Free
Software Foundation. The background of the FSF is ultimately ideological, as reflected by the
speeches and postings made by its founder Richard Stallman: "For the Open Source movement, the
issue of whether software should be open source is a practical question, not an ethical one."153 A
statement indirectly reflecting what is later fleshed out more directly: "The GNU Project is idealistic..."154
In connection to the question of methodological orientation, the difference between the Open Source
movement versus FSF amounts, seen from a deliberately over-polarising viewpoint in order to support
the argument, to the difference between methodological nominalism versus essentialism. Of course the
actual reality is, as hinted at, more nuanced; on a practical level the two movements are very similar,
however, their differences shine through when it comes to such things as flexibility. As an example,
Stallman has acquired notoriety for his continuing insistence on the notion that products carrying GNU
code (code developed inside the FSF and released under the Open Source license, GPL) within them,
such as Linux, have a 'moral' obligation to name their products accordingly - signifying that Linux
should be called GNU/Linux and so forth. The lack of flexibility within this line of idealistic thought is
obvious - and we find it ultimately evident that the most efficient falsification and development process
is taking place within the most practically focused realm. 
The Self-interest in Status Quo within Established Institutions
In relation to the aspect of practically incorporating Open Source strategies, within various societal
spheres, it is vital to take into consideration that there are forces, which inherently try to oppose
changes in social structures. Following they might attack prominent symbols of the Open Society when
they emerge. Quoting Niccoló Machiavelli "Because the innovator has for enemies all those
151 Ibid., p. 55/577
152 Popper - The Open Society.pdf, p. 23/577
153 Stallman - Free Software, Free Society p. 61/226
154 Stallman - Free Software, Free Society p. 59/226
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who have done well under the old conditions, and lukewarm defenders in those who may do well under
the new."155 
   Indeed, established (and prosperous) software businesses such as Microsoft, which released their
first version of Windows in 1983,156 and the SCO Group Inc., which was founded in 1979 and released
their first packaged UNIX system affordable for small businesses in 1983,157 have been two main
players opposing the Open Source software movement. They often, if not always, argue that because
the commercial scheme, the ”old regime”, has earned its merits and pushed innovation forward in the
past, it must continue to do so on the future. These are arguments that fall well within Popper's
definition of historicism while lending credit to Machiavelli's argument. 
   Though being players within a capitalistic framework, Microsoft, and other such corporations, does
not work according to a strategy that terms them players in a field rife with competition. On the contrary,
it seems that total domination is the strategy that makes sense if corporations are to keep growing. In
effect, this means that for example Microsoft has exploded the framework they originally worked within;
software development, mainly operating systems. As computers have become more of a multi-tool and
used for both entertainment, work, maintaining social relations and so on, Microsoft has moved into
new fields: making computer games, developing a complete office package, instant messenger
programs, creating media centres and more.  This has lead to them cutting deals with the Hollywood
entertainment industry to ensure that distribution of digital content happens in a way that will increase
profit for Microsoft (through making Windows and all of its additional components necessary if the
users want to utilise their home PC for listening to music, watching DVDs and so on). Moreover,
Windows is distributed with almost any new computer or laptop sold (to non-corporate and non-
government entities anyway) and the freedom to chose operating system is practically non-existent for
users who are not computer-literate to a degree where they dare venture into removing Windows and
replacing it with an alternative (like Linux). 
   Basing a business on a near-monopoly strategy, however, takes away flexibility and adaptability.
Hence, Microsoft does not try to adapt to new environments but rather it tries to muscle innovation into
compliance with its ”old regime”. This is most clearly expressed in their fight against Open Source and
the GPL. Strategically, Microsoft can not implement it into their business, because it would make
Microsoft just one (perhaps obsolete) player among many. Symbolically they fight Open Source
because it is a threat because it represents the free choice between Windows and Linux, between
Microsoft and something else. 
   Open Source, on the other hand, is not outward aggressive. Though it has been labelled a revolution
and rebel code, it is not, because it does not destroy before it can build. Unlike Microsoft, no one is
trying to force users (or coders) into Open Source. It has grown and is growing out of the ”old regime”
and is now working to open up the structures of software development and perhaps of evolution in
155 The Prince W.K.Marriott.pdf p. 18/66
156 Windows History: http://www.microsoft.com/windows/WinHistoryProGraphic.mspx 27th November 2004
157 History of SCO: http://cz.caldera.com/company/history.html 27th November 2004
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general. Using Popper's terminology, computing is moving from an era of 'tribal magic' into that of
enlightened thought and democratic process.
   Open Source, as opposed to traditional closed source, is flexible enough to sustain and incorporate
even its own polarity. However, the spectrum cannot be established without both Open Source and
closed source (and the ”old regime” is implicitly helping to reinforce the already established spectrum
by defining themselves in stark contrast to Open Source) and without the spectrum, no choice can be
made. The market cannot be free without having both polarities incorporated in it. 
   However, even a free market needs conscious and rational agents to act within it. Linux will not grow
bigger than Windows if users do not at least recognize that there is a choice. Microsoft and the ”old
regime” will stay in power if everyone is passively waiting for the 'revolution'. Ultimately though, Open
Source provides an environment in which users are free to engineer the software environment, Open
Source or not, that they want. 
   One could imagine that once individuals realise that they can establish polarities within their own
realm and make choices that actually matter (perhaps even to others, but ultimately to themselves)
they will be inspired and motivated to act outside the private sphere and try influencing bigger
structures.
Historicism vs. Social Engineering 
As stated above, Popper rejects historicism and the myth of destiny, because historicists tend to predict
future developments, thereby inventing a non-existent constant in reality. Popper states that: "He [the
historicist] might then put politics upon a solid basis, and give us practical advice by telling us which
political actions are likely to succeed or likely to fail."158 Thus the historicist approach leaves the agent
passive and indifferent to his or her future due to a faith in determinism, which used to be the norm in
closed societies. On the contrary, one is responsible for acknowledging that our world is in constant
evolution and hence one has a responsibility to critically examine and influence these changes so that
the structures are always as accurate as possible.
   Quoting Popper, this work: "…attempts to show that this civilization has not yet fully recovered from
the shock of its birth – the transition from the tribal or 'closed society', with its submission to magical
forces, to the 'open society' which sets free the critical powers of man… It analyses the principles of
democratic social reconstruction, the principles of what I may term 'piecemeal social engineering' in
opposition to 'Utopian social engineering'".159 The position of the piecemeal social engineer (which is
comparable to the position of the Open Source programmer, or a Connexions contributor) is further
analysed in the following sections. At this point, a short explanation of "social engineer" in relation to
Popper's theoretical framework will suffice: in the subsequent section Piecemeal Engineering and
Modules within OSI an elaboration on the term will follow.
158  Popper - The Open Society.pdf, p. 10/577
159  Ibid., p. 6/577
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   The social engineer believes that individuals are themselves the master of their destiny and it follows
that one can influence or change one's own conditions. "In other words, the social engineer conceives
as the scientific basis of politics something like a social technology…as opposed to the historicist who
understands it as a science of immutable historical tendencies."160  The focal point of the social
engineer is, for instance, to investigate whether or not social institutions are organised to serve their
aims, as opposed to the historicist, who mainly focuses on the history of social institutions and their
ultimate goals.
Popper rejects the idea that political leaders can impose their value system on a population at large by
virtue of a hypothetical greater knowledge of human conditions and history: "…if our civilization is to
survive, we must break with the habit of deference to great men."161 Furthermore, he emphasises that
one should not trust those philosophical prophesies of social reform (historicism), which foresee the
decline of democracy and openness within a state formation, since it might very well leave agents
indifferent to their future. Popper states that: "The future depends on ourselves, and we do not depend
on any historical necessity."162 In other words, every individual is personally responsible for disbelieving
determinism in order to ensure active engagement in practical implementations of appropriate
structures within society. According to Popper: "If you know that things are bound to happen whatever
you do, then you may feel free to give up the fight against them."163 We find it important to stress that
structures only change if people act in the present, not due to prophesying about a fictional future. In
this spirit, the way in which Open Source Initiatives, Connexions for instance, encourage user activity
can be seen as a wish for awakening micro-structural civic engagement in society in general thus
possibly affecting society on a macro-structural level.
Piecemeal Engineering and Modules within OSI
The aim of the social engineer, as stated above, is to investigate existing institutions/structures and
their operability. Popper states that: "…the existing democratic states, though far from perfect,
represent a very considerable achievement in social engineering of the right kind."164 Thus it is
important to emphasise that Popper's aim is not to destroy the existing structures and build up new and
better ones, but to inspect and improve the existing ones piece by piece. The concept of piecemeal
engineering is thus much in sync with that of modularity described by Benkler, which we applied in the
former chapter to analyse the quality of the feedback mechanisms within the Open Learning Initiatives. 
   In his examination of the method of social engineering, Popper juxtaposes two different stances;
Utopian and piecemeal. The Utopian approach focuses on the ends, unlike the method of the
160  Ibid., p. 18/577
161  Ibid., p. 1/577
162  Ibid., p. 7/577
163  Ibid., p. 8/577
164  Ibid., p. 68/577
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piecemeal engineer, whose focus is to critically examine all details of the respective institutions, their
structure, and systematically work against injustice and for improvements. According to Popper: "It is
the difference between a method which can be applied at any moment, and a method whose advocacy
may easily become a means of continually postponing action until a later date, when conditions are
more favourable."165 Thus the Utopian method is not favourable due to the fact that it is not reasonable
to assume that a complete reconstruction of a given structure would lead directly to a practicable
system. In other words, the Utopian engineer might not reach the ends expected and thus his effort will
be futile.
   According to Popper, any policy has unforeseeable and unintended consequences.166 The only way
to prevail over these is to allow the people affected hereof to criticise and have direct influence on their
situation, furthermore, human beings are themselves responsible to participate in the open process
and the persistence of openness. Hence, Popper wants a liberal society in which all social aspects can
be subjected to critical examination and thus corrected to become as dynamic as possible.
      Popper continuously stresses that: "It is quite wrong to blame democracy for the political
shortcomings of a democratic state. We should rather blame ourselves, that is to say, the citizens of
the democratic state."167 Hence, as aforementioned, the responsibility of every individual in taking part
in the never-ending formation of society is vital.
    The technique of the piecemeal engineer is awareness of the fact that to be able to affect society on
a macro-level, one has to begin with an examination of and following improvements on a micro-level. In
this view structures are always in the process of formation, thus constantly in flux, and should therefore
be examined piece by piece and modified accordingly. This approach is already recognised by many
Open Source Initiatives in their method of breaking the given initiative into smaller modules that are
closely examined and modified by the best available human resources. This process most frequently
takes place in the Open Source community through the individuals' initial self assessment of capacity
(of corse this presupposes that the forum in question is open to a certain level of heterogeneity; thus
making the necessary room for differentiated contributions) within a given forum; thus, over time,
nurturing a culture of critical evaluation of both outer and inner reality. For if the self-assessment is in
any way wrong, the individual will simply be criticised, or ultimately shunned, as a working-partner by
peers.
   It follows that the piecemeal method allows for repeated experiments and readjustments, thus
ensuring openness, which, ideally, enables the individual to learn from mistakes and experiences and
build upon these; exactly the method used by programmers and contributors within the Open Source
culture. Hence, in connection to the piecemeal method, the agent might very well learn gradually and
following change views and approach accordingly while acting, as opposed to the Utopian engineer
whose focus is constantly on the ends and therefore adjustment during the process is impossible. 
165  Ibid., p. 93/577
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   In relation to piecemeal engineering the method is the focal point (not the goal); accordingly it is
important to insist that the respective method must also be open to criticism and improvements by the
agents within society. Improvement of methods are inextricably interlinked with evolution of knowledge
in that one can only improve structures if knowledge is gradually advanced through different means of
education.
Open Knowledge
Knowledge within the field of science is only interesting if it is open to modification, in Popper's terms;
falsifiable. This notion is subsequently referred to as Open Knowledge. According to Popper "In so far
as scientific statements refer to the world of experience, they must be refutable…"168 Thus human
beings can never rightly prove that the final truth has been reached in relation to sciences; the
knowledge reached may be proven either false or eligible for further refinements in the process of
research.
   We find it important to view science as abstract beliefs and acknowledge the fact that all scientific
knowledge is merely hypothetical even though there is an ill tendency within sciences to strive for the
truth (definitions) in the search for higher knowledge within a discipline. In other words, knowledge
needs to be open to criticism and piecemeal engineering. Hence critical feedback is crucial in
connection to the development of scientific knowledge and an acknowledgement of the fact that
science is characterised by the method of learning by conjectures. 
   Open Knowledge encourages scholars to learn from each other and build upon the past. Popper
states that agents: "…cannot start with a blank, creating a world of thought from nothing, but their
thoughts are, largely, the products of an intellectual inheritance."169 This includes learning from the
excellence of other scholars' as well as their mistakes, thus not having to re-invent the wheel over and
over again (especially not a useless one).  
   In relation to Open Knowledge, the Connexions initiative is an outstanding example of how Open
Source is penetrating academia and highlights the realisation that no one (or at least only the few)
gains from keeping knowledge enclosed within each different educational institution. From looking at
the current crop of P2P applications we find compelling evidence that the method of Open Learning, if
further implemented, within academic knowledge accumulation and research, will facilitate an evolution
that will benefit the many.  
   The essentialistic method, the search for final definitions within social sciences, on the other hand,
withholds evolution. According to Popper "…science does not develop by a gradual encyclopædic
accumulation of essential information…but by a much more revolutionary method; it progresses by
bold ideas, by the advancement of new and very strange theories…and by the overthrow of the old
ones."170 In other words, in science, there can be no final truth, only various evolving, temporary,
168  Ibid., p. 124/577
169  Ibid., p. 149 
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competing hypotheses. Popper states that: "…in science, all the terms that are really needed must be
undefined terms."171 Popper thus advocates methodological nominalism, in other words, definitions
should not play an important part in science: "…the analogous attempt to define the meaning of all our
terms must, in some way, lead to an infinite regression of definitions."172 Hence the search for the final
truth, definitions of scientific terms, is not part of evolution within Open Knowledge, rather it is
withholding evolution. 
   According to Popper "One sees that the demand that all our terms should be defined is just as
untenable as the demand that all our statements should be proved."173 In the Open Society there is the
possibility for falsification in relation to Open Knowledge in the form of theories, statements etc.
However, one has to recognise that it is practically impossible to falsify everything; therefore, the
methodological openness is of vital importance, although the omnipresent implementation of
falsification is not possible. 
   Popper stresses that: "The precision of a language depends…upon the fact that it takes care not to
burden its terms with the task of being precise."174 Thus the accuracy of a language, for instance, does
not necessarily depend upon definitions, again emphasising a pragmatic approach over semantics. 
   We find that an alternative to final definitions is to strive for 'working definitions' and terms that are not
essential, but that on the other hand offer a language that allows progression within Open Knowledge.
Definitions are merely useful by means of offering us a short cut when trying to explain our message. 
  
In relation to Open Knowledge it is important to distinguish between scientific prediction and historical
prophesying, which merely try to foretell future development. Scientific prediction can, in some
connections, be necessary for research to be open to evolution; contrary to historical prophesying
which is only withholding progression by holding on to a deterministic approach to the future. Popper,
furthermore, opposes "methodological collectivism" and "methodological individualism": in his view, "…
the 'actions' of collectives, such as states or social groups, must be reduced to the behaviour and
actions of human individuals."175 Hence the individual, though always in social relations to other
individuals, is the focal point in the Open Society. Popper states that: "Conspirators rarely consummate
their conspiracy"176 This is because human beings cannot predict accurately future events; actions
always have unintended consequences.  
Popper stresses that: "…science is always theory tested by observation and experiment."177 Thus
epistemology and ontology178 are inextricably interlinked within the scientific field. It follows that it is
171  Ibid., p. 127/577
172  Ibid., p. 126/577
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important that human beings reserve the possibility to let their hypotheses die/be falsified within the
Open Society if empirical tests and observations prove their incorrectness. 
   Knowledge is best increased if one takes full advantage of learning from the inherent knowledge of
others (building on the past), is open towards criticism of others and, furthermore, practices inter-
subjective criticism. By building on the past and learning in the present, Open Knowledge will most
efficiently affect structures and evolutes continuously. 
Questioning Validity of Scientific Approach
Often there is, in connection to the academic approach of knowledge, a tendency towards
understanding theory (current semantic definition; a reasonable or scientifically acceptable explanation
for a fact or event, which has not been proved to be true) in an essential manner, meaning that if one
can back up one's hypotheses with theory, then the hypotheses hold true (E.g. the writing of project
reports at RUC are often evaluated in relation to their use of scientific theory in backing up their
hypotheses). However, in relation to the before mentioned Trilemma of Münchhausen it can be
concluded that one can find theories to back up more or less any hypothesis, which may very well put
in question the validity of such approach. 
   We find that in the process of knowledge creation within universities and similar institutions a method
allowing the material to be evaluated on its capability for critical self-reflection and inter-subjectivity
could offer a higher degree of validity compared to the traditional method of having to back up more or
less all arguments by referring to already established theories.
   This is not, however, an attempt to indicate that the contemporary scientific method is non-functional.
Popper expresses the fact that there is constant evolution within sciences: "This view of scientific
method is corroborated by the history of science, which shows that scientific theories are often
overthrown by experiments, and that the overthrow of theories is indeed the vehicle of scientific
progress."179 Thus the method of falsification allows for continuous progression, even though higher
education, in our view, ought to assist the students in evolving a higher degree of independent mental
activity and not just work towards becoming a part of an already established working method.
Sovereign thought experiments in relation to knowledge, social and educational awareness might very
well leave a lager room for Open Knowledge to evolve.
Interoperability in Relation to Educational Awareness
It is important not to try to explain awareness and social behaviour by an appeal to 'human nature'
(determinism), Popper states that: "…one could ask whether it is not rather a product of education, the
effect rather than the cause of the social rules and traditions…"180 In connection to this it is important to
emphasise that neither the individual nor the established system are solely responsible to incorporate
179  Ibid., p. 258/577
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all advantages that are ideally present in an Open Society, rather, the important thing is to create open
access and this responsibility lies at the hand of the interoperation between the two aforementioned.
The continuous creation, and operation, of open access within any given sphere is innately dependent
upon people, when/if they become aware of their possibilities (through different means of education), to
take an active part. 
   As an example, currently, it seems that most of the users of Open Source Initiatives are relatively
technically sophisticated and well educated, while the average desktop user is still using standard
proprietary software, probably due to lack of knowledge in relation to Open Source and its advantages.
It can be argued that when one has knowledge of methods that can improve the possibilities of others',
one has responsibility for 'spreading the word'. Hence one reason for wanting to write this project about
openness; to extend knowledge about Open Source as a valid option opposed to its closed
commercialised counterparts. 
Scientific Intersubjectivity and Rationalism in Relation to Knowledge
We emphasise that objectivity within science is fundamentally impossible to reach, in other words,
trying to be scientifically objective, and trying is all one can do, means falling into the pitfall of Utopian
engineering. The scientific method is, at its innermost, characterised by scientific interpretation, hence
subjectiveness. 
   However, within the different scientific disciplines, researchers obviously strive for the highest
attainable credibility and validity of their research in relation to their contemporary environment. This
credibility and validity is often best achieved through direct, and almost always through in-direct, co-
operation researches in-between. Popper observes that: "…it may be said that what we call 'scientific
objectivity' is not a product of the individual scientist's impartiality, but a product of the social or public
character of scientific method; and the individual scientist's impartiality is, so far as it exists, not the
source but rather the result of this socially or institutionally organized objectivity of science."181 Thus
inter-subjectivity and openness to inter-subjective criticism are what mark the strength of the scientific
method. Furthermore, it is important to stress that when investigating the validity of scientific theories,
these can, and always ought to, be tested by their practical consequences182 and their following
falsification or confirmation.
   In the process of attaining the most sensible approach of inter-subjective criticism among
researchers rationality is vital. Popper observes that: "The fact that the rationalist attitude considers the
argument rather than the person arguing is of far-reaching importance."183 This approach is
implemented in the method of the contributors to Open Source Initiatives, where, most often, the
different contributors do not know each other personally and hence the 'argument', or rather the
contribution, is the only thing being evaluated, which leaves a high degree of open opportunity for the
181  Ibid., pp. 136-7/577
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individual agent and evolution of the project as a whole. According to Popper "…'true rationalism' is the
rationalism of Socrates. It is the awareness of one's limitations, the intellectual modesty of those who
know how often they err, and how much they depend on others even for this knowledge."184 We see
that rationality and self-criticism are central in relation to attaining the best end-result of an OSI, the
realisation of the agent of where his energy is most fruitful for the project as a whole.   
Evolutionary feedback between Knowledge and the Material World
Popper stresses the dangers related to over-emphasising the importance of the economy in relation to
the continuing evolution within society: "Often it is sweepingly interpreted as the doctrine that all social
development depends upon that of economic conditions, and especially upon the development of the
physical means of production."185 The Wikipedia site, for instance, represents a practical indicator of
the incorrectness of such doctrine by showing that the accessibility and usability of a project can drive
much quicker development than raw economic force; this is exemplified by how the site has surpassed,
for example, the Encarta encyclopedia which is economically backed by Microsoft. 
Broad Perspective
Popper continues stating that: "If anything, we might assert that certain 'ideas', those which constitute
our knowledge, are more fundamental than the more complex material means of production…"186 This
quote is highly interesting, from our perspective, since we only perceive it as partly correct when seen
in relation to the observations we have currently been making about educational institutions. 
   Basically, we venture, just as Popper does, that the progression of Open Knowledge constitutes the
core of material progression but, and herein lies our diversion, that certain material manifestations
create surges of evolutionary feedback into the core. The effect of these kinds of surges can easily be
observed by looking at the Open Learning Initiatives analysed earlier and the plethora of Open Source
projects within both the wired and the 'real' world that are currently leaping forward. 
   Now, ultimately the manifestations of the current wave of Open Source progression will undoubtedly
give way to something even more evolutionarily streamlined and so the question surfaces: Can we
observe the essence of what is causing these leaps from a theoretical standpoint? It seems that the
feedback surges are more or less constant - only, the actual leap does not happen until cultural
practices have been established to provide a link between the core of Open Knowledge and the
material manifestation creating the surge in the first place, thus finally allowing for practical
implementations of theoretical scientific progression within society at large.
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Contemporary Perplexities
There is a tendency within many societal spheres to let short term focused, monetary concerns control
development; a tendency which we find often inhibits evolution rather than assisting it. Popper states
that: "Even though the state protects its citizens from being bullied by physical violence…it may defeat
our ends by its failure to protect them from the misuse of economic power…a minority which is
economically strong may in this way exploit the majority of those who are economically weak."187 In
relation to this, it is highly important to critically consider the power of big corporations, for instance
within the software industry, and the way in which they influence the individual citizen's life through their
shareholder-driven mania for the largest possible internal monetary surplus. Much more within the
subject of corporations and their influence is elaborated upon, and can be contributed to, on the open
www.corporateright.org site. 
   According to Popper "Economic power must not be permitted to dominate political power; if
necessary, it must be fought and brought under control by political power."188 However, in our
contemporary world the accumulation of money and the accompanying accumulation of power  seems
to have already made it possible for conglomerates to construct a skewed power structure in which
they have the highest practical authority on all matters relevant to them (i.e. matters associated with
possibilities for generating monetary surplus). Popper observes that: "Money as such is not particularly
dangerous. It becomes dangerous only if it can buy power, either directly, or by enslaving the
economically weak who must sell themselves in order to live."189 But it is important to note that the
individual agent still holds responsibility in relation to changing the current circumstances; these cannot
justly be criticised without acting practically against them. According to Popper: "We must not blame
anybody else any longer, nor cry out against the sinister economic demons behind the scenes. For in a
democracy, we hold the keys to the control of the demons…"190
   Popper continues by stressing equalitarian individualism implemented through piecemeal
engineering: "Only by planning, step by step, for institutions to safeguard freedom, especially freedom
from exploitation, can we hope to achieve a better world."191 One cannot provide an escape from one's
present responsibilities by simply theoretically criticising the current situation, on the contrary: one has
to work for influence in relation to both planning and practical implementations of more optimal
counterparts.
   All in all we find Popper's theory enlightening in relation to our focus on Open Source Learning in that
it provides terminology and insights that support our perception of the importance of openness in
connection to evolution of knowledge, and subsequently the importance of implementing openness
within all aspects of society.
187  Ibid., p. 184
188  Ibid., p. 185
189  Ibid., p. 186
190  Ibid., p. 186
191  Ibid., p. 194
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Discussion and Conclusion
Before analysing the larger scale implications of the knowledge gained from writing this project, we
draw focus to the more concrete aspects of our project, namely; open online educational initiatives. The
analyses and observations carried out in this project have brought us to the part conclusion that the
Open Learning Initiatives, in their current form, lift the level of sharing, discussion and continuous
evolution of knowledge. On this backdrop it is but affirmative that an improvement and democratic
refinement of pedagogical tools is springing from the teacher-student environment within the web
based initiatives. Also, at the current stage of development of the initiatives, the future seems to be
impelled with further acceleration and refinement of the Open Learning structures – we predict that
Open Learning will slowly advance into a number of areas within our societies, including areas that
have no direct relation to the Internet (in so far as these will continue to exist)
   As a result of the advancing Open Learning, the quality of learning stands to benefit through the
process of democratisation, which follow from the empowerment of the many rather than the few; the
empowerment of the peer. By giving more people the opportunity to contribute and share, the
magnitude of knowledge derived from all the various disciplines will grow and the resolution will
increase making the information more fine-grained; more optimally fitting the demands of the
individuals within any given group of peers. With this acknowledgement of the Open Learning's effects
within practical structures we now move on to more universal and abstract considerations.
When the subject of Open Learning was chosen it was done with the intention of presenting and
analysing selected Open Learning Initiatives, thus the project more or less conforms to the initial idea,
however, the second part of our idea for the project was that a large amount of dilemmas and potential
problems would be available for discussion. This last part nevertheless turned out a bit different than
we initially expected. Read on for an extensive reflection upon the nature of what we perceive to be a
phenomenon, existentially different, but on the surface identical, to the law of destiny (a deterministic
description of the nature of change within the universe) that Heraclitus put forward in 6th century B.C.
We term the phenomenon the 'non-law of evolution', it relates both directly and indirectly to all 'man-
made' structures (societal, social, philosophical, etc.).
   So the first question is bound to be 'Why the 'non-law?’ well, because the dynamics that make up
evolution initially seems to be a form of law relating not only to man-made structures, but to the nature
of reality in its entirety (incl. ad infitum,etc.). Basically, since the big bang, taking the liberty of
presuming there was one, various structures have been in the process of attaining ever higher levels of
complexity. Physics tell us that this is the case of the inanimate, inorganic, world and, at this point in
time, the life sciences confirm that this is the case as well when it comes to animate, biological, life on
the only object within the universe we have been able to observe with some kind of consistency; Earth.
This all speaks in favour of the existence of an actual, observable, constant within our universe; a law. 
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   However, when looked closely upon this constant breaks down into an unlimited amount of sub
variables that seem completely without any stable core. In effect it means that the most constant,
plainly observable, occurrence within our perceived reality can basically only be concisely described
with nominalistic methodology. The fundamental conclusion to be drawn from this is that the very
nature of reality described and seen from one of the most prevailing scientific methods of exploration;
falsification, is basically identical to the ancient Hindu metaphor of Indra's Net192 or as Alan Watts said
it: "[the nature of cosmos is]... mutual interdependence of all things"193.
   Thus, it is with history as with Open Source and basically anything else: Nothing happens on its own,
but rather because an agent acts in an environment that is fertile for change. Ironically, the
environment has often been made fertile by the forces or entities (be what they may), which have acted
to restrict their own opposition from coming into existence. Stark juxtaposition is the basic principle of
evolution because it makes people choose and act and because the two polarities will inherently create
a centre; a third way.
   The juxtapositions, which this principle of evolution creates, are never just two entities. It might
appear so at first glance, but further dissections, even just a suggestive probe, will reveal that any
physical or mental structure consists of reflections between polarities (neither Bill Gates, Linus
Torvalds, Adolf Hitler nor Mahatma Ghandi would have the position in contemporary time or history,
respectively, they have, had they not had many people behind them, who reflected their idea).
   Establishing this, it becomes clear that change always comes from the grassroots – change happens
from below (for better or worse, depending on point of view). Ideas can arise in a single agent, but if it
is to matter, the idea must win followers through either speech, action or both. The agent can act alone,
but to influence macro-structures, others have to act in conjunction with him. 
Now, we regress; in relation to our focal point, the practical consequence of the above discussed
'mutual interdependence' is, simply put, that it substantiates the need for acknowledging the
overwhelming importance of using intersubjective methodology. This need is not limited to any kind of
specific sphere. However, as stated in the introduction of the project, humanly initiated theories and
ideas take the shape of spirals, more specifically TOWs. As also stated, the cores of these spirals are,
broadly speaking, ethereal; they consist of ideas, thoughts and emotions, the very fabric that ultimately
makes up what we have come to term as knowledge. As such the single most important sphere within
which intersubjective methodology needs to be implemented and taken to heart is the sphere of
knowledge. Now, taking into account the lessons learned from Popper and the realm of Open Source
we conclude that the most efficient way of approaching change is the practical way. In effect this
means that the educational systems are the ones within which intersubjectivity should be implemented
since these are the macro-structural mentors and shapers of knowledge within our societies. 
192 Indras Net: http://www.cs.kent.ac.uk/people/staff/saf/networks/networking-networkers/indras-net.html
193 No Religion II.mp3
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   However, it will not help for a single set of agents to address the governing authorities within an
institution as for example RUC. Instead, the individual nodes that make up the body of the institution
must gradually gain sufficient knowledge and understanding (hereof) to change the institution from
within. Plainly stated: Ideas must spread through the grassroots before they can rise to exert their
influence. 
   Speaking on behalf of ourselves as seven individual nodes within the institution, our first step will be
to circulate and spread the word about the content of this project as efficiently as possible. Our current
micro-plan is the following:
• Print and circulate within RUC (done, when you're reading this) 
• Put up webpage (Done, see: http://www.corporateright.org)
• Put our individual social networks to use (done a long time ago)
• Viral use of mailing (in consideration)
The saying goes that 'knowledge is power' but openness (sharing of knowledge) as opposed to having
an elite who play with closed cards, will benefit everyone in the long run as according to Popper.
"The field of knowledge is the common property of all mankind"
- Thomas Jefferson, 1807
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Glossary
Assembler - see program 
Compiler - see program
Epistemology – Theory of knowledge
 
Free Software Foundation (FSF) – software institution founded by Richard Stallman
Linux – Linux refers to the kernel that is a fundamental part of software that constitutes an operating
system. It allows programs to access the peripherals (hardware: screen, harddrives etc.) of the
computer. Within the open source, UNIX-like, operating system GNU/Linux that was started by Richard
Stallman, Linus Torvalds wrote this kernel and called it Linux.
Operating System - The Operating System (OS) is one of the first programs that are executed when a
computer is started. The OS serves as a platform for all other programs and utilities, which are on the
computer. Without the OS the computer is not able to function. 
 
P2P (Peer-to-Peer) – As opposed to regular Internet use, in which communication takes place
between computers that function as servers (e.g. a web servers) and clients (e.g. personal computers
with web browsers, such as Internet Explorer); computers that operate as peers in a P2P network
incorporates features from both clients and servers at the same time. This means that each client hosts
a part of the network. The P2P network as a whole does not depend on any one node in order to stay
functional; however, if an individual node (A) contains material that has not been downloaded by any
other node (B) in the network, and A leaves the network, then whatever material A had will not be
available to B. In relation to our use of the P2P concept, we emphasise that the notion should be seen
not only as a technical solution, but also as a social phenomena of interchange of information in
between peers in the context of human interaction.
Program - A program is a piece of text that is written in one of the numerous programming languages
such as Python, C, C++ or Java. Once the instructions have been written in a given programming
language it serves as a kind of "blueprint" and any other programmer who is familiar with the
programming language is able to read and understand the specific instructions. This text is also called
the source code. The source code alone will not make the computer run. In order for the computer to
be able to process these instructions they must be transformed into computer language also called
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object code or machine code. A compiler-program breaks down the source code into assembly
language and the assembler breaks the assembly code down to machine code which can be
"understood" by the computer. Once the source code has been converted into machine code it is no
longer legible to any human. 
Source Code – The source code is a piece of text produced in and readable by a human programmer.
The source code can be compiled into a file that is executable by a computer (such as Word, the word-
processor program).No add-ons, extra features or bug fixes can be made to a program unless the
programmer has access to the source code of that particular program. Simplified, two ways of handling
source code exists; as open source or close source. Open source means that the source code is freely
available and hence everyone with the incitement and skills to program features and add-ons are free
to do so. Close source is the opposite: The source code is only available to the owner and hence all
add-ons and bug fixes etc. that are to work with the particular piece of software have to come from the
owner of the software. Examples of open source applications are the web browser Mozilla, the office
pack Open Office and the operating system Linux. Examples of closed source are the web browser
Internet Explorer, the office pack Microsoft Office and the operating system Windows. 
UNIX – an operating system, grandfather of [Linux]. Built up over a rather stringent implementation of
various security levels which makes it especially fit for handling mission critical server jobs- typically not
especially user friendly. A large variety of UNIX exist; Solaris, BSD, FreeBSD, Linux and several
others. AT&T Developed the first UNIX in the beginning of the 70's.
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Further and Recommended Reading
Please refer to this section for litterature, articles etc. that explore and expand upon 
concepts and terms used within the project, have served as sources of inspiration as well as map out
explicit and implicit links between diverse subjects.
   Initially, this section serves to highlight what we consider 'the  cream of the crop' from the
bibliography (though a few texts that are not in the bibliography have been added) and group them
together as having special relevance to a specific chapter or being of general interest.
   Books are sorted by how much relevance they have to the chapter under which they are mentioned,
articles are sorted by last name of author. 
Chapter I - The Background and Technology of Open Source
Books:
* Stallman, Richard M. (ed. Gay, Joshua) "Free Software, Free Societies" - Selected essays and
lectures/talks by the founder of The Free Software Foundation. Contains a non-technical introduction to
the fundamentals of Free Software and Open Source. http://notabug.com/2002/rms-essays.pdf 
* Sam, Williams "Free as in Freedom - Richard Stallman's Crusade for Free Software" - A history of
Stallman and The Free Software Foundation. 
http://www.oreilly.com/openbook/freedom/index.html
* Raymond, Eric S. "The Cathedral and the Bazaar" - An essay on the principles behind Open Source
software engineering. A lot of technical content, however it can be skipped without losing the point. 
http://gnuwin.epfl.ch/articles/en/cathedralbazaar/cathedral-bazaar.pdf
* Moody, Glyn "Rebel Code – Linux and the Open Source Revolution" - The history of Linux and Linus
Torvalds. A lot of technical content.
* Lessig, Lawrence "Code and Other Laws of Cyberspace" & "Future of Ideas – the Fate of Commons
in a Connected World" - These books do not deal explicitly with Open Source, but are focused on
copyright issues and the importance of implementing open standards to restrict corporate players from
gaining (increased) control over the public and private sphere. Some technical content.
http://www.code-is-law.org/ & http://cyberlaw.stanford.edu/future/ for reviews and excerpts
Articles:
Galli, Peter "GPL version 3" eweek.com - http://www.eweek.com/article2/0,1759,1730102,00.asp
Chapter II - Opening Initiatives
Books:
* Lessig, Lawrence "The Future of Ideas" - Please refer to Part I, Chapter 2 for a more extensive walk-
through of Benkler's layer model.
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* Watson, James "Media Communication - An Introduction to theory and Process" - Introduction to
theories and methodologies of the study field of communication in general.
Chapter III - Birds-eye View
Articles:
*   Shankland, Stephen "GPL gains clout in German legal case", News.com - 
http://news.com.com/2100-7344-5198117.html
* Waldman, Simon "Who Knows", Guardian Unlimited - 
http://www.guardian.co.uk/online/news/0,12597,1335892,00.html
Chapter IV - Popper and the Open Society
Books:
* Popper, Karl R. "The Open Society and its Enemies, Volume One: The Spell of Plato" & "The Open
Society and its Enemies, Volume Two: Hegel and Marx" - A refutation of certain aspects of Plato's
philosophy and an extensive defence of democracy and the open society. Reading chapter I-V of
volume one will cover most of the issues discussed in Chapter IV of this project. 
Articles:
* Larsen, Steen Nepper "Münchhausens Trilemma" Information, March 22. 1996
* Mettenheim, Christoph von "Einstein, Popper and the Theory of Relativity" The Critical Rationalist -
http://www.eeng.dcu.ie/~tkpw/tcr/volume-01/number-03/node3.html
* Indra's Net, a metaphor for the non-dual nature of all - http://www.heartspace.org/misc/IndraNet.html
Texts of general interest:
* Benkler, Yochai "Coase's Penguin or Linux and the Nature of the Firm" - 
http://www.yale.edu/yalelj/112/BenklerWEB.pdf
* "CorporateRight? A study of the past, present and future of copyright" - 
http://www.corporateright.org/cgi-bin/wiki.pl
* Kelly, Kevin "New Rules for the New Economy" Wired - 
http://www.wired.com/wired/archive/5.09/newrules_pr.html
* Lessig, Lawrence "Free Culture" - http://www.free-culture.org
* Schwartz, Peter and Leyden, Peter "The Long Boom: A History of the Future, 1980-2020" Wired -
http://www.wired.com/wired/archive/5.07/longboom_pr.html
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Web-sites
 Adobe Acrobat Reader 
 http://www.adobe.com  
 
Apache Server Project
http://httpd.apache.org
 
Connexions Website
http://cnx.rice.edu
 
Creative Commons
http://creativecommons.org
 
Dictionary.com
http://dictionary.reference.com
 
GNU Operating System
http://www.gnu.org 
 
GNU Free Software Foundation
http://www.gnu.org/fsf/fsf.html
MIT's OpenCourseWare Website
http://ocw.mit.edu
 
Mozilla
http://www.mozilla.org
 
Open Knowledge Initiative Website
http://www.okiproject.org
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 Open Learning Support Website
http://ols.usu.edu
 
Open Source Encyclopaedia Wikipedia 
http://en.wikipedia.org
 
Open Source Initiative
http://opensource.org 
 
Plone
http://plone.org
 
W3C website 
http://www.w3.org
Online Articles
Court Case, Newsstory
http://news.com.com/2100-7344-5198117.html November 24th 2004. 
Facts of the case (Excerpt):
http://www.oii.ox.ac.uk/resources/feedback/OIIFB_GPL2_20040903.pdf
 
Einstein, Theory
http://www.eeng.dcu.ie/~tkpw/tcr/volume-01/number-03/node3.html November 24th 2004
GPL, version3
http://www.eweek.com/article2/0,1759,1730102,00.asp November 28th 2004
Indra's Net
http://www.cs.kent.ac.uk/people/staff/saf/networks/networking-networkers/indras-net.html November
27th 2004 
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Open Letter on Copyrights, Darl McBride
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OLS history
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The Conservation Commons
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University of Vermont
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Guardian Unlimited
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IBM
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202004&ancestor=Statistik&file=/asp2xml/PUK/udgivelser/get_file.asp?id=7423&sid=uddankult&show
=/pdf November 17th 2004
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Popper
http://www.liberal_international.org/library/popper.html 07-09-2004
 
Rice University 
http://media.rice.edu/media/NewsBot.asp?MODE=VIEW&ID=5181 November 8th 2004
 
Source Forge
http://sourceforge.net/projects/okiproject/ November 24th 2004
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